














A PRACTICAL 'OURNAL OF MACHINE CONSTRUCTION. 


VOLUME 20. 


An Acetylene Gas Explosion. 
BY E. A. GAY. 

An acetylene gas generator exploded 
in the shop of Valentine J. Long, Jr., 
at No. 11 Allen street, Rochester, on 
Monday, October 4th, seriously injuring 
the proprietor of the shop, two of his 
workmen escaping with slight hurts. 

The construction of the machine will 
be readily understood from the accom- 
panying diagram, Fig. 1. An open, gal- 
vanized tank, about 30 
diameter, was fitted with an upright iron 
frame serving to guide an interior gas 
holder of similar construction, having the 
usual water seal, and arranged to slide 
freely up and down within the guiding 
frame. Attached to the outside of the 
tank was a close receptacle for the cal- 


iron inches in 


cium carbide from which the gas is gen- 
erated, having the necessary piping to 
convey the gas to the bottom of the tank, 
where it entered a worm, supported by 
an interior shell, through which it was 
cooled, and discharged at the top of the 
water level inside the gas holder. At the 
top of the small water 
tank piped to the carbide holder, the con- 
nections being provided with valves ar 


machine was a 


ranged to operate automatically by the 
raising or lowering of the gas holder, 
turning on or shutting off the water as 
the holder was filled or emptied, the sim- 
ple contact of the water with the car- 
bide being all that is required to generate 
the gas. A blow-off cock was provided 
at the top of the gas holder, so that the 
air could be all 


before 


let out of the machine 
the 
The guiding frame was tied together at 


starting generation of gas. 
the top by a cross-bar. 

The apparatus was fitted up with sev 
eral special burners for the new illumi- 
nant, and was placed in an interior room 
reserved for pri 


about 15 feet square, 


vate and experimental 


About 4 


uses from the rest 


of the shop. feet from where 


the machine stod was an ordinary gas 
jet. 

The machine was supposed to be in 
perfect working order, no leaks or bad 


joints being found after the most careful 


examination. Following a test of several 


hours’ duration, by officers of the com 
pany, Mr. Long was engaged in deter- 
mining a change in the position of a 


as if fired from a gun 
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valve. He was standing on a box reach- 


The 
two men assisting were standing on the 
floor at the sides and close to the tank. 
The tank had 
been nearly emptied, not over 6 or 8 


ing over the top of the machine. 


The gas jet was lighted. 


NUMBER 45. 


that the outside tank was torn asunder, 


metal striking and throwing 
the two men back against the wall, tear 
them 
Long, from his position 


the full force of 


the sheet 


clothes and _ bruising 
slightly. Mr. 


the tank, 


ing their 


over: received 
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inches ot gas rel ning in the holder, 
pany. 
Without warning ot 


blew up, the 


any kind, the ma 


chine suddenly interior gas 
projected directly upward 


Striking the 


holder being 


cross 


bar gave resistance enough sideways, so 














AFTER EXPLOSION 


explosion, was struck square across 

the forehead ectile and thrown 
cross the room, maimed and bleeding 

It w thought that his injuries were 
( atal, | kull being frac- 


eems to be a good 


recovery 


ident 
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was no smell to indi- 


a leak or opening 


There 
cate the presence of 
of any kind communicating with the body 
of gas inside the tank. By some means 
not now fully known, air must have been 
admitted to the gas while they were at 
work on the tank, in order to form the 
explosive mixture. It is thought that in 
order to test the change he was engaged 
in determining, Mr. must 
opened the carbide holder and then raised 
the tank, 
through the carbide holder from the out 
but 
that such was the case, beyond the fact 
When Mr. Long re 


covers sutticiently to give an account of 


occurred. 


Long have 


gas drawing air in 


thereby 


side; there is no evidence to show 


of the explosion. 


the disaster, he may be able to tell how 


it happened. Fig. 2, from a photograph, 
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CONSTRUCTION OF 








GAS HOLDER. 


the machine 
cover ot the 
on the 


appearance of 
after the explosion. The 
holder was found loose 
floor, showing no evidence that it had 
been blown off, the body of the carbide 


shows. the 


carbide 


The cock between 


the tank 


holder being intact. 


the carbide holder and was 
found open. 

There may be something about acety- 
lene gas different from other gases, but 
the presumption is that in this case an 
explosive mixture was formed by draw- 
ing air through the carbide holder into 
the tank. The explosion may have been 
spontaneous, for all that is 


known to the contrary, but the apparent 


positiv ely 


conditions do not appear to warrant this 
assumption. 
The gas by itself is no more explosive 


than any other iluminating gas, and the 
machine worked all right when tested a 
short time before, showing that the ex 
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plosive mixture had not then been made. 
The most careful men sometimes make 
mistakes and the officers of the company 
think that this was one of the times. 
However that may be, the fact remains 
that a machine of this character is a 
dangerous thing to experiment with. 
The fact that the gas in this case hap- 
pened to be acetylene cuts no figure. 
The explosive would have followed just 
the same had ordinary gas been used 
and an explosive mixture formed with 
that instead of acetylene. The range be- 
tween the lowest and greatest amounts 
of air that will form an explosive mix- 
ture with acetylene is quite wide. Ex- 
periment that three to 
jour parts of air are required to one ot 


has shown 
vas before it will explode at all. At 13 
to I it attains its greatest explosive force, 
and continues explosive up to 20 to 25 
parts of air for one of gas. Above that 
the mixture is not explosive. 

[From additional sources of informa- 
tion it seems reasonably certain that air 
was admitted to the holder forming an 
explosive mixture which was fired from 
the gas jet mentioned by our correspond- 
ent.—Ed. ] 

A A A 


The Place of Our Destination—XVI. 


iditor American Machinist 

Ones opinion of a place is very much 
affected by his entrance into it.  Ber- 
lin, sized up in 


monstrous large, or at least it was a long 


a pouring rain, seemed 


way from the station to our pension in 
the center of the town. Well, in fact, it 
is a large city, in population. The New 
York papers gave New York, last spring, 
1,750,000, and the Berlin guide 
give this city 1,800,000, so if these two 
authorities lie about equally, Berlin must 
be the third city, rather than the fourth 
I speak of New York as it is, and 
Like many another of 


books 


in size. 
not as it is to be. 
the German cities, Berlin has grown very 
fast since 1870, probably owing, in a 
large measure, to the fact that the thou- 
sand million francs coming from France 
on account of the war, had to be used up, 
and that much extra money put in circu- 
lation made things prosperous around 
the cities. 

It is likely that the city was built where 
it is because of the river Spree, which is 
navigable up thus far by small craft or 
boats; but so far as that goes now, it is 
doubtful if they could not get along with- 
out it. It has grown, as cities usually do 
when there 
into an oval shape, with its longer axis 


are no natural restrictions, 
east and west, and it is along this axis 
that the principal objects of interest are 
located. 

Starting in at the eastern section, the 
first building prominently conspicuous is 
not a building at all, but a place for one. 
There was a cathedral here, but it did not 
come up to the Emperor's ideas as to 
what a cathedral ought to be. so he had 





November 11, 1897. 


it torn down, and a new one is being 
built in its place. 

They have a peculiar way of erecting 
buildings here, and this is a heroic exam- 
ple of it. When a building is to be erect- 
ed, the first thing they do is to build a 
staging all around and over where it 1s 
to be, and so, while there is but a start 
made on this cathedral, the staging gives 
a complete notion of its size and shape 
Not only the outside walls, but the roof, 
circular colonnade under the dome, and 
the dome itself are outlined by the stag- 
and, further, the very ornament it- 
or a model of it, which is to crown 


ing, 
self, 
the structure, is already held up in place 
it is to occupy, by this staging. One can 
only wonder whether they are to build 
down from this ornament, or build up to 
it and catch it in place. Perhaps the Ger 
man builders are hustlers, but if not, some 
of this staging is liable to rot out once 
or twice before it becomes serviceable l 
am rather disposed to give these people 
credit for knowing what they are about, 
alter seeing what they have accomplished 
and it may be that by this method they 
can carry on the work in enough more 
places at once to make it pay. 

Adjoining the cathedral, or what is to 
be the cathedral, is the National Museum 
and Art Gallery on the one side, and the 
old Castle on the other. This latter was 
the home of the Prussian kings for some 
centuries, and there is in front of it a 
wonderfully fine bronze group set upon an 
arch, and statues round about everywhere. 
The paintings in the Art Gallery are of the 
modern German school, which must either 
please the public who pay or the artists 
who make them; but, some way, I did not 
enthuse, and to see the sights of the 
museums was too hard work for me. I 
read some years ago that there was a basin 
in front of the museum, over 60 feet in 
diameter, made ofa single stone, but never 
could find anyone who had seen it, and 
this I determined to find. Well, as a mat 
ter of fact, the newspaper man who told 
the story made the mistake of just 3.1416, 
in other the 
ference instead of the diameter. 


circum 
It is, as 
a basin or 


words, he gave 

said, in front of the museum 
vase like a fruit dish; the basin part made 
of a single red granite block, as near as I 
feet around, or 
It is 4 feet 
deep, and carved so perfectly that one can 


could measure, about 63 


practically 20 feet in diameter. 


hardly believe it was not turned in a lathe, 
and polished as we see granite columns 
large 
A single 


and monuments To realize how 


this is, one needs to think twice. 
block of granite, free from flaws, 21 feet 
the man who 
found it the 
thought of what to do with it made an- 


in diameter and 4 feet thick; 
made a hit, and man who 
other 

The River Spree, either naturally or by 
the making of a canal, divides and joins 


again, forming an island, upon which 
stands the large building I have men- 
tioned, and the bridges spanning these 
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branches of the river, though small, ar 
embellished with bronze statues on th 
abutments and piers. Crossing any o 


these bridges, going west, leads one to the 


best known of all the streets in the world, 


Unter den Linden. It was but a few years 


ago that this was considered the finest 
street in the world, but to-day the boule- 
vards of Paris and Brussels leave it in the 


shade, and for no other reason than that 
the trees are small and scrubby compared 
to those in the Belgian capital. The build- 
igs are as fine or grander, the road-beds 
re as good, but the trees (as I pointed out 


in a former letter) are just that which 


distinguishes a fine street from an or- 
dinary one. In this connection, I wish 
to express my gratification at the edi- 


torial my London letter called out, for | 


feel that you are the second real convert 


I have made, with all my preaching, in 
defense of narrow road-beds and wid 
lawns, and I hope in some way to make 
inother before either of us dies Noth 


ing ever made Unter den Linden a thor 


oughtare of world-wide reputation but 
the idea of confining the road-beds to 
the wants of the traffic and planting the 
rest with lawns and trees, and this same 


beauty can be added to every residency 


street in every provincial city in our coun 


try, for the road-beds in all of these are 


and costly, 
or as poor and dirty, as they need be, and 


that beautiful at a 


twice or three times as wide 


which makes streets 
ttle cost is cast aside 
Along the 


artery Berlin are grouped 


sides of this east and west 


of many of 


the finest buildings, the Emperor’s Palace, 
the Royal Opera House, a dozen large 


hotels, and at the west end of it, which 


inay be three-quarters of a mile or a 


mile from the river, it ends at a triumphal 


irch built in honor of something, and at 


the beginning of a large park or woods; 


for this park is not a park in the sense 


we usually think of, for much of it is 


just woods, with natural trees and under- 


brush, where people can lounge and pic 


nic, or wander at their own sweet will 
Germany, I think, as a usual thing, is 
over-governed; but, compared to the 


Bois, at 


Jerlin, our 


Paris; the 


de 


Brussels, and this garden at 


Bois Bologne, at 


parks are the things that are over- 
governed with us—too much like the 
farmer’s front parlor, which is often too 


good to use. “Keep off the grass” always 
seemed to me to imply that grass was of 
more consequence than children 

The 
is located in the park, and while 
as either the Capitol at Washing 


House, 


not as 


Reichstag, or Parliament 
large 
ton, or the English Houses of Parliament 

in fact, it does not seem to be as large 
as many of our state capitols, it is quite 
pretentious and resplendent in gold. So 
too is a monument in honor of the victory 
Franco-Prussian 
be be 


fore great nations and fair minded people 


be 


over the French in the 


war. I wonder how long it will 


will ashamed of this sort of thing 
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France has no right to complain, for she 


has no lack of monuments to her victor 


, but it is a foolishness that two c: 
to had 
sense than other nations, and I doubt it 
Leh ] 


SHC tlas 


} 
ics 


in play 


it Kngland seems have more 


f this kind 
to 


whether vik 


monument ¢ 


a singie 


no other people are so 


] magnanimous 


their enemies or adversaries, 
tors or vanquished, as the English. 

At one side of, but a block or two away 
from Unter the 
Theater, and each side of it a church, both 


den Linden, is Royal 


practically alike, and when one comes to 


think of it, and churches 
effect, 


to what extent the German people 


theate two 


built for architectural one can 
realize 
ll go for looks 
but the 


c¢( yntrol 


rulers w 


or the German 
as much as in France, 
that 


things that 


Perhaps not 
t 1 +} 


1 
architects oO the powers 


affairs, so arrange buildings 


are built to harmonize with their sut 
roundings, rather than to express a spirit 
t regardless of surround 


of individual 

ings 
Unfortunat 1 was prevented fro 

seeing many of the interesting mechat 
] ‘ . 


industri of 


ical Berlin to whi 
had gained tl KCVS O admiissio1 but 
was shown through the salesroon O 
Schuchardt & Schutte, who sell Ameri 
machinery almost exclusively, and tl 
feature struck me as | have come to tl 

it over since; the machinery seemed to b 
made specially for their market, or they 


received, put on their own 
do 
suppositions is tru 
call to 
American 


had after it wa 


men and finished it up. I not kno 


that 


but certainly I do 


either of these 


not mind 


store-room or exhibit of tool 


that showed the finished appearance t 


those of the same make had here In 


other salesroom where German tools ex 


clusively were sold, their tools too had 
this finished appearance, the same cor 
trast as to finish that the French exhibit 


at Brussels showed over the American 


\t Berlin I 


seemingly beset 


ortune a \round On a visit to 
Polytechnic, built in the grandest sty! 
with money disgorged from the Fren 


is a payment for their folly in provok 


war, I failed to find a single one of t 
many profes with whom I was a 
quainted rl institution is I suppo 
in many respects the leading one in tl 


world, though the testing department, or 


the one we visite d, did not compare wit 
those | 


1 odels, ot! which I 


home, but 
be lie ve 


no such collection anywhere else 


many of have seen at 


the Reuleauy 


I can easily imagine, would be the delight 


a) college p! ( ST 
It is certainly a marvelous collectior 


ind they are all very fine pieces of work 


manship. The group, or at least all w 
examined, are simply models of mechan 


ical motions, and in a measure designed t« 


show a number of ways to do the same 


thing, and to analyze motions and show 
that a great variety of apparently different 
different the 
an in 


forms of 


As 


ways simply 


are 


hanical principle 


me 
eC 


n ‘ n zen mode 
to WW é fe t way in whi 
ts wl run at ngle to ea¢ 
other (like the feed shaft of a Brown & 
Sharpe m ¢ chine) can be coupled 
so as to run. Others of various degree 
1) t1o 1 , > OW \ pi MmeAL 
ng motion can be produced im rotating 
ind the reverse, and so through almost an 
endless variety o devices and motions, 
vith models n the same style and 
finish, and evidently built by the sar 
or equally 1 on maket 
As I said before, to see and have all this 
must be the de t ost of the te 
nical coll I but to me it seem 
that money, whet t to be earned « 
begged be ent to a much better a 
tage | t believe the effect « 
seeing these tl s to be a good or 
ese 1 ‘ t i 1 case bu 
re I | ( t; ( 
tr Ie wrol in r 
( ‘ the connection nd bear 
e in many ‘ uch as no one ot ex 
( \ I n ot 1 1 tiie tud 
t sees the land bad w et out 1 
ul on the whole I should 
the tudent make with his own 
nd mod e best wavy t to si 
e dozen t d wrong I am rathe 
1 | t In my own way 
I 1 the vn me by an en 
thusiast ol r, it is likely that my 
uurage to expr! my true entiments 
ould ( ed me. From the toregoing 
vo | that I have not but 
ve rit the greatest of poly 
hnic schos baet Chet only because 
‘ the < ul tance lor matter ot 
ct it 1s not only great in its« ind in its 
equipment, but in what is of far more im 
portance, in its corps of able professors 
Potsdam i place of palaces the ummer 
residence of thie ing, something like 30 
Irot Be one ot tii rht 
t t nel 1st eC betore he can \ hie ] is 
‘ Be 1 Here is Sans-Souci, the 
nie tory ul r re sidence oO | ederick 
the Crreat It id that when the claim 
is made that the wars had 11 erished 
the country, Fredericl | would 
ow then nd so built t vy palace 
on a scale of magnificence « t ny 
‘ > of ite ths 
Wher roo compo ed « tour walls 
or and ce ne. one cannot describ 
one so that it will appear to the reader 
being very different from another, and so 
with the root n the new palace it 1 
room ter re I witl be til floors, too 
lice to W on, W resplendent wit! 
og d bord ed Pp elit ind frieze and 
ceilings in stucco, fresco and carved em 
bellis] ment 
One room particularly novel and attrac 
tive 1s the grotto salon arched overhead, 
in which the walls and ceilings are literall 
covered with shells, crystals, precious 
stones, or any odd article that is appro 
priate, all blended or jumbled together 


ind IT fancy 


to one who can understand the 
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thing, would be a mine of interest on ac- 
count of the historical associations with 


are con- 


f the curiosities 
of the things are those 


his 


which many « 
nected. Many 
Humboldt 
ings. 

An the 
Palace is one fitted up by Frederick the 
V oltaire, 
secretary 


picked up in wander- 


attractive room in Sans-Souci 


for who was his right 


Great 


hand man or or something. 


Voltaire, it 
nature and an Eiffel tower of a talker, so 


seems, was a great lover of 
in its embellishments the King had used 
flowers that Voltaire liked, to please him, 
and his talking 
proclivities, to please himself. 

Another thing interesting and _ histor- 
ical, is a wind-mill, interesting because it 


parrots, emblematic of 


shows how circumstances affect even such 
a simple thing. One of the large wind 
mills, such as I have described as existing 
in Holland, the 
grounds of the Sans-Souci than 


was located nearer 
Palace 
suited King Frederick, and he proposed 
The owner 


proposed to 


to get rid of it by buying. 
didn't to he 
down it anyhow and the owner appealed 
to the courts for his rights as a citizen. 
The courts sustained him, and Frederick 
the Great, respecting the decision, made 


want sell, 


so 


the mill a thing of reverence, and it could 
no more be bought now than the palace 
itself. 

Besides the two palaces I have men- 
Fred 
erick the Great is buried here in an old 


tioned there are a couple of others. 


church, and a mausoleum where Emperor 
Frederick is buried, in fact, there was so 
much to see that the day used me up, and 
so we were compelled to abandon our 
journey and turn homeward. 


This then to our sorrow is “the place of 


our destination” in this direction at least, 
though I hope I may find more worth tell- 
ing before the end of the return journey. 


JOHN KE. SWEET. 


A A bh 
A New Method of Utilizing the 


Condensing Water from 
Cylinder Jackets. 
Our illustration shows in outline a sys 
tem of dealing with jacket water which 
Mr. Richard J. Flinn, of West 


Roxbury, Mass. The system consists in 


is due to 


taking the water of condensation from the 
jacket trap No. 1, 
turning the same directly to the boiler, it 


by and instead of re- 
ic discharged into an expansion tank con 


nected with the receiver placed between 


the high and intermediate pressure cyl 
inders. The water being discharged into 
this tank at a temperature above that due 
to the pressure in the receiver, a portion 

the water evaporates into steam and 
issists in driving the second cylinder. 
Trap No. 2 takes the water from tank 
No. 1 and discharges it into expansion 


the 


intermediate 


tank No. 2, connected with steam 


between. the and 


recelvet 


low pressure cylinders, where a portion 
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of it evaporates and assists in driving the 
low pressure cylinder. The 
No. 2 is discharged into the hot 


water from 
tank 
well. 

The water supplied to 


a boiler is the 


equivalent of the steam going out of it 


to the engine, and it is apparent that the 
steam required from the boiler to de- 
velop a given horse-power would be re- 
duced by that obtained from the jacket 
water. At the same time the boiler 
loses the excess of heat in the jacket 
water above that due to atmospheric 


pressure which it would get if the water 
were discharged directly into the boiler, 
and the fuel account would not prob- 
ably be reduced below that due to put- 
ting the jacket water directly back to the 
boiler. In other words in cases where 
the lay-out of the plant is such as to 
enable the water to be drained directly 
back to the boiler there is of course no 
gain in fuel due to this system, though 
there is a gain in water consumption, and 
where as is customary, engines are in- 
stalled based on the water consumption 
the sustem gives an obvious advantage 
to the contractor. In where the 
water from the jackets is rejected to the 
sewer or run into an open hot well, so 
that its excess of heat above that due to 
the pressure of the atmosphere is lost. 


there is an obvious gain in the fuel ac- 


cases 
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A New Loose Pulley Lubricator. 

We illustrate herewith a very neat and 
certainly novel loose pulley lubricator. It 
employs grease for the lubricant, which is 
the cup 
The stub which is screwed into 


placed within hollow clearly 
shown. 
the pulley hub forms a piston to the cup, 


pressure on which forces the grease to the 


This pressure is applied through 


bearing. 





A NEW LOOSE PULLEY LUBRICATOR. 
the bent and threaded lever having upon 
it a threaded weight. The centrifugal force 
of this weight, generated by the revolution 


of the pulley, is conveyed to the cup and 


























count. Mr. Flinn has applied his trap forces the grease to the bearing surface. 
to compound engine jackets in other The threaded rod permits adjustment of 
ways. In one of these experiments trap the weight to or from the fulcrum, thereby 
a 5 
> h . 1 
| LL. P. Cyl. . © I. P. Cyl.  » >» 3 & 
| s — Oo 2 3 
Ae ae: - | & 
iw 3 dia & o a 
:* : 2 
: a c 
— 
A XB Cc T, {Rr Cc R Cc S 
haw 6 —s mu “ 
\ : + - A 
Jacket Drain Pipe | on S 
to Boiler are a 4 
iZ 53 . 
‘ lt i Re 
Gallery \ \ 
1 1 Pu 
Trap No. 2 Trap No.1 
: 
Hot Well 
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A NEW METHOD OF UTILIZING THE CONDENSED WATER FROM CYLINDER 
JACKETS. 
No. 1 was discharged into the top of the regulating the pressure on the cup to suit 
low pressure jacket, the drain pipe of th the consistency of the grease or the speed 
low pressure jacket being connected with of the pulley. It will be observed that the 
tank No. 2. The steam from the water pressure ceases with the motion of the pul- 
discharged into the low pressure jacket ley only to be re-established as soon as the 


was found sufficient to maintain a pres- 
sure of six pounds‘ per square inch in 


that jacket. 


pulley is again put in motion 
The lubricator is the invention of Mr. 


G. E 


Davis, of Dubuque, Iowa. 
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A ;Brass Workers’ Cabinet Lathe. 
At the Elkhart shops of the Lake Shore 
& Michigan Southern Railroad they hav 
recently installed a 
that 


brass-workers’ lat} 


we think possesses some features « 


interest, and which 


are shown by the ac 
companying illustrations 
To begin with, it will be seen that the 


machine is very complete; in fact, we be 


lieve more so than any machine of its typ: 


It ade to th 
usual chasing bar, it has h« 


prev iously constructed 


a 


pound rests, either of which can be quicklh 


secured to the bed, as occasion may 





quire and the direction ot rotation of the 
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\ feature of the machine which, we be tongues pt! ting to grooves « th 
lieve, has not been previously applied to hubs B, whicl e keyed to the spindle 
tools of this class, is the clutch by which Che 5 e he positi ou ‘ 
motion is changed from the direct driving gagement by screws ( 1 heli 
to the back gears without stopping tl S| | 
machine While such clutches ar ) wards I ( the 
course, no longer new, they are, we bx rict rco ar 
lieve, new in his cla ot tools, and the \ ( vile cal 
particular ¢ use so has some new ¢ Betwee i 
ind ] s £ it Ss, wl | ire lh ust ) ed t< 
rated by thx wing Fig. 2. One d é eat there 
ulty with clutches of this class has been in’ be no u en action 
that either their original construc c u the 
tion has been more or less out of balance. t t that the 
| su Ts a : ore part | | t b 
equa vithout re rd to questi ot wear 
—_—— — sy or possible istment In only 
‘ I ‘ > Pp Vi le 
? with adjustment, nothing further than thi 
bas 





that no part of 
to distortion in action 
and that the entire the 


urtace ol 


ute 
rings or sh made use of in such man 
ner as to avoid unequal wear, and with 
either the pulley or 


out ot 


no tendency to force 


any other part of the mechanism 


true. 


For the purpose of adjustment for wear 


it is only necessary to remove the guard, 


is the adjustable toggles are in an ac 


cessible position. The extreme movement 
of the ring / does not exceed ™% inch. 
The machine is built by the Springfield 


Machine Tool Company, Springfield, O 
a @ a 
A Set Screw Kills a Man. 
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hob can be reversed so that both left and 
right hand threads can be chased without 
the necessity of providing both right and 
left hobs. The turret is mounted upon a 
carriage which somewhat resembles that of 
the ordinary lathe, and has a feed motion, 
which is reversible by the lever seen at the 
right of the apron. The turret is rotated 
clamped and unclamped by the lever at the 
top, one motion withdrawing the locking 
pin and rotating the turret to bring the 


next tool into position; while a motion in 


+} 
tile 


ypposite direction clamps the turret 
hand this 
The turret can be advanced 


and only one is needed for 


manipulation 


either by a lever movement or by a screw 


and the change from * one to the other 


is made instantly by clamping or unclamp 


t 
ing the small lever seen below the large 
one tor working the lide It will b 
noticed that, below the ordinary cros 


slide, is another one parallel to it, and thi 
lower slide is connected to a taper bar, 
which is placed inside the bed, and can be 


set by suitable graduations to give any 


desired 
the s: 


ment; and by means of 1 


taper, the principle of this being 


n 


ime as that of the Slate taper attach- 


t not only can 


work of any desired taper be obtained, but 


work can always be faced square without 


1 4 
tting the machine 


rest 


TURRET 


LATHE 





Thomas J. Daly was killed on Novem 


ber 1st at the Pearl street station of the 











FRICTION CLUTCH OF CABINET LATHI 
t \ out of truth; and this I I] ting Compa 
speci tool which yn ( n t t He w not killed by el 
require » be driven at high speed ust t t t t old-fashioned way, by 
trouble The present clutch is not only getting ight by a revolving ft. Daly 
entirely symmetrical originally, but is so had to look after the screw coal conveyor 
lesigned t t it will weal evenly Sé ng nd n ong i bearing he ined ove! 
is it may continue in use. the driving shaft, when a set-screw 
The clutch-shoes A A, which, together, caught | clothing, and he was dragged 
form what may be called expanding rings, over and crushed between tl ft and 
re in halves, and are fitted with internal the conveyo 





848-22 


The Forms of Field Magnets and 
Their Influence Upon the 
Efficiency of Generators 
and Motors. 


BY WILLIAM BAXTER, JR. 

The principles of operation of continu- 
ous-current electric machinery are so sim 
ple that anyone with a limited knowledge 
of electric magnetic actions can design a 
motor that will run; but whether the effi- 
ciency will be high or low, will be purely 
« matter of chance, if the Gesigner is not 
familiar with the fundamental 


At the present 


thoroughly 
principles of the subject. 
time, when the conditions to be fulfilled 
to secure a good design are so well under 
stood, it seems next to impossible to con- 
that not 
large percentage of the energy applied to 


struct a machine will utilize a 
it; but when we look back and remember 
that the best dynamos of twenty years ago 
failed to recover as much as 50 per cent. 
of the power applied to the shaft, we are 
forced to believe that it is possible to de- 
part so far from correct proportions as to 
waste nearly all the energy. Perhaps there 
is no class of machinery that more thor- 
ouglhily illustrates the truth of the saying, 
that there is but one step from the sublime 
to the ridiculous, than the electrical. If 
two motors were placed side by side, one 
of the highest efficiency and the other of 
the lowest, no one but an expert could 
point out the difference between them. 
There 


Is lost 


are several ways in which en 


ergy in an electrical machine, and 


although the sum total of all these losses 


can be made very small, it can also be 


made very large energy is lost in the 


wire wound upon the armature, and also 


in the armature core, the latter being 
caused by the constant shifting of the 
magnetic poles at a rate equal to the 


\ elocity of rotation, and also by the de 


velopment oO! electric currents in every 


part ol the core where a circuit is avail- 
able, and several other actions that need 
not be enumerated here. There are also 
losses in the field magnets, due in part 
to the current required to magnetize them 
and to the development of currents in 
the pole pieces There are several other 
losses, some of which are direct, and 


others that are caused by the reaction of 
one part of the apparatus upon another. 
It is not necessary to mention these here, 
as the object of this article is not to show 
the various ways in which energy is lost, 
but to point out the manner in which to 
reduce to a minimum one of the losses, 
that due to the defective design of the 
field magnets 

When 


through an insulated wire wound around 


an electric current is passed 
a bar of iron, the latter becomes mag- 
netized. This action does not take place 
because the iron possesses the property 
of becoming a magnet when under the 
influence of an electric current, but be- 
cause electric currents are surrounded by 


magnetism, and the iron, being placed in 
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the magnetic path becomes magnetized; 
it is subject to a magnetic bath, so to 
The the 
strongly polarized, and exhibit attractive 


speak. ends of bar become 


propertic 5, because ron 1s a material 11) 


which magnetic force can act with less 


resistance than in air, therefore the mag- 
That 
portion of the bar that is covered with 


netism is concentrated in the bar. 
the wire will carry the total amount of 
magnetism developed by the electric cur- 
rent, but the projecting ends will not, 
and the relative proportion they will re 
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that the 


property of attracting pieces of iron to 


it 1S a piece of steel possesses 


its ends, and of attracting or repelling 
another magnet, according to which end 
of the latter is presented to it. The metal 
is supposed to be the magnet, but, as 

matter of fact, it is only the seat of a 
magnetic force, which is held captive by 
the 
of the metal. 


steel in virtue of certain properties 


A coil of insulated wire, as 
shown at C, in Fig. 1, will exhibit the at 
tractive steel magnet, 1! 


properties of a 


an electric current is passed through it, 
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tain will depend upon their size and shape. 


If we conceive the bar to be bent into 
such a form that its ends are in the proper 
position for an armature to rotate be 


tween them, it is evident that it will then 
perform the office of a field magnet for 
As the 
done by the armature, either in the way 


a motor or generator. work 


of developing a twisting force in the case 


of a motor, or of generating a current 


in the case of a generator, will depend 
upon the magnetic strength of the ends 
of the bar between which it rotates, it is 
evident that the that 


given to the bar is that which will cause 


best form can be 
the greatest amount of magnetic force to 
remain in the iron up to the extreme ends. 
What this form should be can be easily 
understood from what follows. 


The popular notion of a magnet is that 


and will continue so to act as long as the 


current flows. This is due to the fact 
that an electric current is surrounded by 
magnetic force, as already stated. Poles 
N and S, or points of attraction, are 
established as the ends of the coil, be- 
cause here the magnetism is concen- 
trated to a greater extent than at any 
other point outside of the coil, hence the 
force is the strongest at these points. 


Beyond N and S the magnetism spreads 
out as indicated by the curved lines, and 
fills the entire the 
coil, and the mag- 
netism is expanded over a greater space, 


space surrounding 


same amount of 


as 
we might consider it as being in a more 
diluted form. The curves drawn to illus 
trate the distribution of the magnetism 
in the space around the coil are called 
“lines of force,” the 


as they represent 
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direction in which the magnetism acts, 
or what is termed the magnetic path, o1 
circuit. 

If the coil C is made much longer than 
shown in Fig. 1, and is bent over, and the 
turn where the bend is made is slightly 
unwound, so that the two halves may be 
placed side by side, as shown in Fig. 2, the 
as indi 
The 


de CS 


path of the lines of force will be 
this 


the 


the 
be nding of the 


cated by curves in figure 


coil in middle 
not prevent the lines of force from follow 
ing their natural path; those issuing from 
the lower end of the half B pass, as indi 
to the lower end of remaining 
the 


cated at D, 
half A. 
top and bottom of the 


By the process of bending, 


coil have been 


brought closer together than in Fig. 1, 
and therefore the magnetism does not 
have to spread out over such a wide 
path in passing from one to the othe: 
and on this account the magnetic fore: 


at /& is stronger than at 


and § The th 


any point in Fig 


cory Ot Mag 


be vond N 


netism is, that it acts in an endless patl 


and that the lines of force are endless 


curves; that such is the case can be more 
clearly realized from Fig. 2 than fror 
Fig. 1; for, taking any particular curve 


ind starting from the upper end of, say, 
side A, 


without a 


1 


we can easily see that it can pass 


break, through both parts o 


the coil back to the st: 


All the 


of the 


irting point. 


Irom ¢ 


lines of force issuing 


ends of the coil will not pass to the 


corresponding end of the opposite 
but some will return to the other end of 


the coil from whic 


1 
} 


1 they emerged; that is 


ill the lines issuing from the lower en 
of B will not follow the path D to lower 
end of A, and all the lines suing fro 
upper end o will not follow the pal 

; , 


to upper end of B. Some of the lin 
will take the paths and if the coils 
together, other lines wil 
indicated 


As the effect produce d by the 


ire not clos 
pass between them, as at GG 
armature 


is in direct proportion to the amount o 


magnetism, or number of lines of f¢ 
that pass through it, it can be seet 


once that the best location in a magneti 


field deve loped by a single coil would be 


within the coil. Machines with the arm 
ture so located have been constructed 
but the design has not been adopted by 
many builders, owing, perhaps, to th 


the armature is not so accessibl 


as in other forms that 


fact that 


substantially 


Live 


the same result Fig. 3 shows how 


machine can be made with the armature 


located within the field coil The coil is 


shown in section at C C, and the arm: 


ture at A 
casing which entirely 


forms a 


surrounds t 


The field magnet F / 
] 1e coll 


and armature. This casing has openings 
at the ends through which t 


he shaft pro- 
jects. These openings can be made large 
or small, to suit the taste of the designer 
As will be seen from the figure, all the 
lines of force must pass through the arma- 
ture, except those that slip by between the 
the and the inner 


surface of armature 
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sides of the coil The field magnet in 
this case serves to provide an easy pat 
for the lines of force outside of the co 


\ modified form of this type of field 
shown in Fig. 6 
If the 


of magnetic force by air and iron were 


resistance offered to the actio1 


the same, or nearly so, the design ot 
Fig. 3 would be about the only one that 


could be used advantageously; but, owins 


to the fact that the resistance of iron is 


very much lower is possible to obtai 


side of the coil 


magnetic fields out that 














FORMS OF FIELDID MAGNETS AND 
constant ut ( 
magnetization increases—that the 
force fot ¢ ction Siu I juare 
inch, 11 ( ¢ | low degree Ol mag 


about 


one two-thousandth part that of au 
for the strongest magnetization used u 
motors and generators, about one three 


or four hundredth part that of air. | 


will thus be seen that even when the 
strongest magnetization is used, the re 


sistance of iron practically nothing 


compared with that of air, and, owing to 


this fact, it 1s possible to concentrate 


nearly all the lines of force issuing fron 


a coil at an outside point, by simply shap 


he field magnet 


ing t with due regard to 
the To 
how a magnet should be formed to con 


the mag 


properties of magnetism show 


centrate greatest amount of 
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‘ ‘ ‘ rimature 
being o ‘ erposed in 
thre p t t 1 I t spaces 
betwee r I ot it core and the 

es of t | % the field mag 

t The le t t e between the 
ide of coil ( the armature, the fewer 
the line of force that w l cross the space, 
therefore the nstruction own in Fig 
5 is better than that in Fig. 4. The form 
fi i cs reduces the length of the mag 
netic circuit, nd the resistance 1s pro 


| to the length, even if the circuit 
in consequence of 


the 


follows that, 
the 


the 


Is 1roM, it 


this reduction of resistance of 
armature, the num 


that will 


circuit through 


ber of lines of force 
path D will be 


We thus see that by changing the form 


pass by the 


reduced 
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from Fig. 4 to Fig. 5, we not only get 
rid of the leakage EEE from one side 
of the magnet to the other, but also 
reduce the leakage by the path V. As 
shortening the circuit reduces the num- 
ber of lines of force through D, it fol 
lows that the narrower the space between 
the face of the poles and the surface of 
the armature, called the air gap, the 
greater the percentage of the total mag 
netism passing through the armature. 

Fig. 6, as already stated, is a modi- 
fication of Fig. 3, the difference being that 
the coil is divided, the two halves being 
separated far enough for the armature 
to be slipped in from the end. Each half 
CC of the coil is virtually an independent 
coil, and therefore the lines of force will 
tend naturally to circulate around in the 
paths B. The greater the distance be- 
tween the two coils, the greater the num- 
ber of lines of force that will pass around 
each one independently. The path through 
the armature being more nearly all iron, 
will divert the greater part of the mag- 
netism through it; but some will, never 
theless, flow along the paths B. If the 
distance between the side P of the poles 
and the side H of the outside part of the 
magnet is small, the resistance opposing 
the flow of magnetism in the paths B will 
be less than if it is great; therefore, the 
lines of force taking that route will be 
greater. 

A consideration of the foregoing shows 
that to obtain the best results with this 
form of field, it is necessary to make the 
distance between the coils as short as 
passible, and to not bring the sides of the 
magnet too close to the ends of the poles. 
If the sides were swelled out, as shown in 
broken lines, the design would be im- 
proved, as the leakage along B would be 
less. 

Figs. 7 and 8 show the form of fields 
required when two coils side by side are 
used, such as shown in Fig. 2. In Fig. 7 
it will be seen that there are leakages 
along the lines B B and D D, and in Fig. 8 
along DD and EEF. There is no leak- 
age along lines B in Fig. 8, owing to the 
fact that the two coils are very close to 
gether; but in consequence of this close 
ness, the leakage along E EE is greater 
than it would be with the spacing used 
in Fig. 7. In this latter figure there is no 
leakage FE EF, because the armature is so 
close to the ends of the magnet coils that 
‘it is not possible for any lines of force 
to pass from one coil to the other without 
going through the armature. In _ both 
designs the leakage along DD can be 
reduced by reducing the air gap between 
the armature core and the faces of the 
poles. Fig. 7 is the best design, because 


in it the only leakage of any account is 
that along DD. That along BB is very 
small, because the proximity of the arma- 
ture prevents the passage of any consid- 
erable number of lines of force by these 
paths. In Fig. 8 the leakage F E is much 
greater than B in Fig. 7, and D is also 
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greater, owing to the fact that the greater 
length of the coils causes some of the 
lines to pass out before reaching the ends, 
as shown by curves GG. 

Figs. 9g and 10 are forms that were ex- 
tensively used in former days, and are 
still retained by some manufacturers; but 
they are not as desirable as Figs. 5 and 
7, of which they are simply extensions 
Looking at Fig. 9, it will be seen that 
if one of the coils, and the part of the 
field belonging to it, is removed, that it 
becomes Fig. 5; and in the same way, 
by removing two of the coils, on the 
right or left of Fig. 10, the remaining part, 
when stood upon end, will be Fig. 7. To 
obtain the best results with Fig. 9, the 
coils should be placed as close to the 
armature as possible, just as in Fig. 5. 


If the coils were extended sideways, as 
indicated by the broken lines H, there 
would be chance for leakage from top to 
bottom between the side K of the coil 
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Fig. 10 


and the armature, as explained in con- 
nection with Fig. 4. All that was said in 
reference to Figs 4 and 5 applies to Fig. 9, 
and, in the same way, all that was said 
about Figs. 7 and 8 applies to Fig. Io. 

The reason why these last two figures 
are not as good as Figs. 5 and 7 is, that 
with them it requires more electric en- 
ergy and more wire to magnetize the 
field. From the following this will be 
made quite clear: 

The magnetism developed by a current 
of electricity circulating through a coil, is 
proportional to the number of turns of 
wire, and is not influenced by the diam- 
eter of the coil. If you have two iron 
cores, one 6 inches in diameter, and the 
other 1 foot, and wind on each one hun- 
dred turns of wire, a current passing 
through both will develop just as strong 
a magnetization in one as in the other; 
that is, the lines of force per square inch 
of cross section will be the same in both. 
This is true, providing the circuits in 
which the lines of force are developed 
are of equal resistance, and practically 


November 11, 1897. 


they would be, as the large magnet would 
only have an increased length of iron 
part of the circuit, and this would add 
only a trifle to the total resistance. If 
the lines of force per inch of cross sec- 
tion are equal in both cores, as the large 
one has four times the area of the small 
one, its total magnetism will be four times 
as great; but the length of wire required 
to make one hundred turns around the 
large core would be twice as great as for 
the small one; therefore, four times the 
magnetic force would be obtained with 
doubie the wire and double the electric 
energy. For the foregoing reasons it is 
best to use only one path for the mag 
netism from pole to pole. In early days 
this fact was not understood, and ma- 
chines were made with several sets of 
coils, in the belief that better results 
would be obtained thereby 
A A A 


A Novel Hydraulic Air Com- 

pressor. 

\ recently patented air compressor con- 
sists of an endless chain of buckets work- 
ing up and down in a vertical column of 
water. The hight of the column of water 
determines the pressure of the air. The 
buckets enter the water upside down and 
empty, or full of air only. As they de- 
scend the air is compressed and when the 
buckets turn to ascend the air escapes up- 
ward and is immediately caught in a suit- 
ably placed chamber from which it is con- 
veyed by a pipe for use. The buckets as- 
cend full of water, and as they turn to 
descend again the water is all poured out. 
No valves or other mechanism are re- 
quired. The apparatus would seem to be 
a practical one for limited pressures. For 
the usual working pressures of, say, 75 
pounds a hight of nearly 200 feet for the 
water column would be required. This 
might be all above ground, or all below 
ground, or otherwise as most convenient. 
For blowing purposes of course no great 
hight would be required. 

A Aa A 

The so-called ‘Fair’? of the American 
Institute, recently held in this city, came 
to an end without excitement. It is to 
be hoped we may never see another like 
it. As an exhibition of “American art 
and industry,” it is too much like obtain- 
ing money by false pretences. 

A A A 

We have recently received a letter from 
Mr. Adolphe Janssen, of Paris, in which 
he mentions the fact that within the past 
six months he has received orders from 
the French Government amounting to 
$150,000, and comprising 44 lathes, Flath- 
er, Prentice, Bullard, Springfield, Hen- 
dey and Pond make; 15 planers, Flather, 
Pond and other makes; ro slab millers, 
Ingersoll, Brainard, Newton, Beaman & 
Smith makes; 16 presses and 9 miscel- 
laneous tools, Cincinnati, Warner & 
Swasey, Newark, Bement, Miles & Co., 

3ecker and Hurlbut. 
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Hints About Iron. 


BY B. F. SPALDING. 


DIFFERENT HEATS—STIFF WHITE HEATS 


—BENDING ELASTIC AND INELASTIC 
PIECES — COLD-SHORT IRON — INTR( 
DUCTION TO RED-SHORT—GOOD BUT 
UNPROFITABLE IRON TESTS FOR 
IRON. 

Not steel, not anything else, can tak« 
the place of good wrought iron well case 
hardened. It is for some purposes the 
best material in existence. Steel can 
never take its place, and hence the art of 
making good wrought iron should be 
fostered with wise and intelligent pe: 
sistence. If you shove a bar of iron 


fire and let it 
stay there, with the fire burning, the part 
that | 

white-hot; 


through an ordinary forg« 


is in the fire will, after a while, get 


the ends outside the fire will 


remain uncolored by the heat, or close up 
to the fire, perhaps, they may darken in 


the shade of the scale and be what is called 
“black-hot,” while for a longer or shorter 
distance there will be a space on each side 
the heat and the black, 
which will suit anybody’s notion of a red- 
heat 


between white 


There is a peculiarity about some iron 
curi- 
osity, but which I do not remember to 
have seen mentioned. Ifa bar of this iron 
is heated for some distance in the length 


which I have often observed with 


of it to a uniform white heat, it appears to 
be stiffer in that portion than it is at the 
lower temperature,the red-hot part, which 
intervenes between the cold ends and the 
white-hot part. This peculiarity of being 
less readily bent where it is the hottest is 
shown when an attempt is made to bend 
it by letting the middle rest against some- 
thing, as, for instance, the horn of the 
anvil, while each end is pressed in a direc- 
tion to bend the bar. The bar will then 
have a greater bend at the places where it 
where it is 


is red than along the part 


white, as shown in Fig. 1. This behavior 


appears singular when it is considered 


that a piece of uniform resistance, if 


stressed in this manner, would bend as 


shown in Fig. 2. Ifa piece is resisted, as 
3, at A and B, and pressure made 
on the end, it will take the form of the 
The i 
substituted for the pressure made on one 
and the form of 


in Fig 


piece represented resistance A is 


in Fig. 2, 
half 


end of the bar 


the bend its as on 


of that in Fig. 2 
The mode and amount of resistance is best 


hown by the flexion of an elastic piece 
of uniform section. Fig. 4 represents 
such a piece bent until the ends meet. It 
is sufficiently definite and comprehen 


1 ] 
+ +1 
tO say tl 


at the leverage in- 
end to the 
to 
shown by the 
A bicycle 
bent, assumed the shape of Fig 


t 
sible, probably, 
creases from each center, caus- 
the 


there, as 


hat 


ing concentrate 
shape of the 


spoke, when 


greatest stress 
is 
piece strained. 
5, because 
it took a permanent set in the center at 
less stress than was required to bow out 
the like the more 
shown in Fig. 4. 


sides, elastic piece 
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As the piece of iron heated white hot in 
the middle did not bend the most there, 
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vestigations, and that is that often when 


iderable studious and laborious effort 


s 




















but at the end of the white-hot portion, has been made to determine and use the 
it is evident that it was not only as stiff particular temperature adapted to work 
as the red part, but also so much stiffer cheap metal wl to work w 
as to increase its resistance in a greater re y te per t will be found t 
proportion than the increase of pressure be so irregulat ble that all tl 
in the center due to the leverage ve eant eff es to be wasted d 

here may be a theory assigned for the elds n¢ ) ‘ 1 
bending as shown in Fig. 1 which would  thoroug tiol 
suppose that there might be in the iron [ro d steel is st but there 
some constituent, simple or compound, iro vit distinction and 
which at the red heat is in such a cond liffer t e is steel and steel 
tion that it forms a lubricant on whi It ( ne peopl ympre 

Fig. J 
==> \ 
S SS 
Fig. 3 
a 
Fig. 6 Fig. 5 
Fig. 4 imerican Machinist 
HOW IRON AND STEEL BEND 

or in which, the particles can move with end t Phe t ome people in 
extraordinary freedom; and above that business who don ( e the vital facts 
heat it is in a gaseous state too attenuated It i it, perhaps, as bad as it used to 
to lubricate, and below that heat it is in be. It 1 that an ironmaster once 
too solid a condition to facilitate flow presented mist the works of an 
This theory, when examined and ex estab ent where the blacksmith had 
panded, will also afford explanation for complained about having poor iron, He 
other phenome: got the head of the concern to go with 

But theory is only valuable for its pras him to the blacksmith shop, and bluster 
tical bearing, and, without regard to any ing up to the blacksmith, said [ hear 
theory whatever, blacksmiths intuitively you are making complaint about poor 
endeavor to ascertain the heat, by its iron. Now, show it to me. Come, I 


color indications, at which the particular 


brand of iron or steel they have in hand 


will work the best. There is, however, a 


very discouraging thing about these in- 


can’t stay here all day for you! Just show 
us this poor iron you're making so much 
fuss about.” The scared smithy brought 


hin 1%-inch round iron, 


some pieces of 
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with sand, solid sand, seams %-inch wide, 


running clear to the center. The iron- 


master eyed them with 
“Huh!” he 
nothing at all the matter with 
it’s a little too rich in 


His lordly assumption was so 


contemptuous 
severity. snorted, just as I 
thought 
that iron, only 
silicon!” 
adapted to the taste of the proprietor that 
he was charmed with it, and gave his 
workman a chilling glance that congealed 
the marrow in his bones, and set him 
down as a fellow who was no judge of 
iron. Which notion, it might be expected, 
would have proved in the long run to be 
in expensive luxury; but it occurred to 
him, when the glamour of enchantment 
wore away, that where the sand was the 
iron was not, and he could not exactly 
comprehend how this richness in silicon 
added to his real estate or other riches, 
except as a minus quantity. 

One would not suppose that it would 
be very difficult to convince an interested 
party that the iron is bad when such gross 
defects are plainly to be seen; but iron is 
subject to defects which are not so palp- 
able as sand bars. It may be cold-short or 
red-short. There is not much trouble in 
convincing anyone of the imprudence of 
having anything to do with cold-short 
iron. It may have considerable tensile 

It lacks 
liable to 
fracture from shock, especially when un- 


strength, but it is treacherous. 
toughness, and is peculiarly 
der tension or compression. No factor 
of safety can be set for it. It is safe in 
no determinate degree 

Red-short and hot- short are sometimes 
distinguished from each other as distinct 
By red- 
short iron is understood a kind of iron 


terms of diverse signification. 


which is most easily fractured at the heat 
already described as being between black- 
hot and white-hot. It was my good for- 
tune to have worked at my trade some 
ten years before it came In my way to 
make the personal acquaintance of red 
short iron. My work had been on guns, 
gun tools and gun machinery, and had re 
quired the use of steel or the best of iron. 
time came. I 


But my had just com- 


menced work in a strange shop where 
once were the happy hunting grounds of 
Uneas, the Mohegan brave. They made 
their real busi 

I had hardly 


got my fire started in the morning, when 


everything in that shop; 


ness was to make money. 


the superintendent came tearing in and 


wanted “a piece of ™%-inch round iron, 
bent so (gesture) about a foot from the 
end, and then a piece of it, about 8 inches 
long, (gesture), and 


then about 15 inches run off so” (gesture). 


bent up this way 


He accompanied his oral description with 
ample graphic delineations in the blue 
smoke. Of course I 
aboriginal blueprints 


understood these 


what was I there 
iron I thought 
would be long enough, gave it a little heat 
in a great hurry, cooled it in the trough 
up to each side of where I wanted the 
bend, gave it a flip with my hands to bend 


for? I took a piece of 
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it, and lo! it broke short off. ‘What's 
the matter?” said the impatient superin- 
tendent. “Crack!” said I. I took an- 
other piece and heated that, and it did 
the same thing. ‘What's the matter with 
this iron?” he roared to the blacksmith at 

“Nothing that I know 
“IT never had no trouble 


the next forge. 
of,” said he. 

with it.” The wretch! the prevaricator!! 
I saw at once by the furtive glance of his 
eye that he thought he had me caught. 
Why didn’t he tell me? He could have 
nothing against me, for I was a stranger 
to him. The moment I caught that glance, 
though, I knew I had struck the kind of 
iron I had read about, and I laughed good 
naturedly, and in a few moments I had 
the boss’ iron ready for him all right, 
“What was the matter 
iron?” he 


without a flaw. 
with those other pieces of 
asked, and I replied, ‘‘Red-short.” He 
probably did not know that the piece hx 
carried off was of just the same quality, 
but a little differently treated. After the 
boss went out, I asked my fellow-work 
man why he didn’t tell me the iron was 
red-short, and he said he knew I would 
find it out. “I’ve been trying to make the 
company know what kind of iron they 
were getting, but they didn’t take any 
stock in what I told ’em, and I thought 
I could stand it if they could, so I was 
kinder glad to have the boss get a chances 
to see for himself.” I reckoned that it 
was human nature that made him prefer to 
see the iron fail in my hand, rather than 
in his, and I didn’t blame him for it. But 
the iron did not get any better. It was 
good iron, only it was red-short, and it 
could be worked safely at the proper heat. 

Some years after this I had a different 
which would not 


experience with iron 


bend safely at any heat. And yet almost 
any rod of this iron, five-eighths round, 
could be bent over cold and hammered 
down close folded upon itself, as in Fig. 6. 
A piece of iron is said to be bent double 
when it is closed within a distance equal 
to its thickness, as in Fig. 7. It must be 
confessed that iron which is so tenacious 
that it will stand this test without break- 
ing, lays claim to the possession of excel- 
lent qualities. But if it is impossible to 
work it (without a loss of more than 25 
per cent) into the shape in which it is to 
be used, it is subject at once toa deprecia- 
tion of 25 per cent in value, and whateve1 
more of cost may have been put upon the 
This 


was good iron when it was cold, but it 


25 per cent. of pieces which are lost. 


was unprofitable because it was very bad 
iron when it was hot. 

Every artifice which could be imagined 
was resorted to in the attempt to work 
this iron with less loss. Every different 
heat was tried and different kinds of 
fuel—soft coal, hard coal and coke—with 
but little, if any, difference in the results. 
The attention of the iron maker was called 
to it, and he stood by and saw it worked, 
and could not suggest any improvement. 
Of course, it was not his business to 
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know how to work the iron; but it was 
his business to know how to make iron 
that could be worked, or he should have 
hed somebody about his place who had 
some inkling of this special function ot 
the ironmaster. When he was asked wha 
defect the iron had, he said it was “too 
rich.” 

Too rich! That might be understood 
as meaning that the iron makers wer 
using so much of some particularly high 
priced and valuable material in the manu- 
facture of iron as to injure its quality 
That may appear absurd at the _ first 
thought, but, nevertheless, such a thing 
might easily be. But with one statement 
which he made I could not entirely a¢ 
cord. He said that the iron was red 
short. Strictly speaking, the term was 
hardly appropriate, because red-short iron 
should bend at a white heat without 
cracking, and this iron did not. No more 
pieces of this iron would bend at a white 
heat without cracking than at a red heat 
It was not uniform, and as its defectiv 
working was not amenable to any one 
remedy at the blacksmith’s command, so 
it was not due to any one cause under the 
blacksmith’s control. 

It is said that the presence of sulphur 
is the occasion of red-short iron, and that 
The 


thing is said in regard to steel, and it ts 


manganese is its antidote same 
also claimed that manganese is an antidote 
for occluded oxygen in steel. Referring 
to the theory already mentioned in con- 
nection with the bending of iron, it may 
manganese 

sulphur 


be that the presence of 
with the 
causes red-shortness, or the oxygen whic 


combination whicl 
causes all-shortness, might remedy all de 
fect by lubricating the movement of par 
ticles and facilitating flow. If the def 

tive working of this iron could have been 
improved by this one remedy, the only 
place where it could have been applied 
was in fusion where the iron was mad 
This is not mentioned in advocacy or en 
dorsement of a theory, but simply to illus 
trate the statement that whatever is to be 
done to iron to make it good should be 
The d iV 


was when the blacksmith worked his iron 


incorporated in its constitution 


from larger to smaller sizes, and mad 
it good, if he could; but that day 1s 

long ago that few are alive who remem 
in 1852, an old 


ber it. I can remember, 


friend of mine, an armory blacksmith, 
Mr. Fowler, over seventy years old, say 
ing to me, “We always used to take 

good welding heat on our iron before we 
brought it out on the anvil, and the first 
thing we did was to weld it up sound; but 
you don’t do it now.” I replied, “No, we 
don’t have to; it comes to us sound from 
the makers. It is their business to make 
the iron.” To my knowledge, it has been 
the wise and economical custom, in some 
places for half a century,to procure proper 
sized iron from the makers, and the black- 
smith has had nothing to do but to shape 


it, often without altering its dimensions. 
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The great desire to get cheap iron 
should not obscure the fact that cheap 
iron may waste so much in working as 
to make it unprofitable Now, while 
prices are low, is the proper time to get 
better iron for the same money rher« 
are certain qualities required in iron for 
any use, and when these things are duly 
specified, the blacksmith should be de- 
pended upon, and held responsible for the 
specifications being duly fulfilled. A work 
ing test specified by an American rail- 
road, requires that “a 34-inch round bar 
shall bend double cold and show no frac- 
ture; the same bar heated, to be bent and 
also to be drawn to a point showing no 
tendency to red-shortness.” 

Sut red-short iron need not be barred 
out; nor need any iron that is tough when 
it is cold, if it is only regular, and can 
l 


any certain heat. A blacksmith need not 


e depended upon to work with safety at 


lose his iron if he can be certain that it 
will work at any particular heat, for with 
preparation he can get one heat as well 
as another 


a4 4a A 


Letters from Practical Men. 


The Heilman Locomotive. 
Editor American Machinist: 
Mr. Swift. in his article on the above 


subject, gave me something to. think 
bout. Who can tell me what Mr. Switt 
was driving at? Is that locomotive 

eood one ora bad one is the ide t foolish 


1 


or wise, and what is the meaning of 
Mr. Swift had to say? is what I would 
like to know 

What I have been reading about the 
] 


H{eilman locomotive gave me the impres 


on that this engine was built with the 
dea of economy, not wi 
iving perfectly balanced locomotive 
\s is well known, the locomotive is abou 
the most wasteful steam engine ever 11 
ented, and no one to blan for 
The conditions under which the st 
eates the motive power are extrem 
infavorable If the locomotive were 
tationary engine, it would be able to de 
lop the same horse-power with on 
fiith of the coal, and do,nothing very 
wonderful even then. Now, I understand 
that t i 


takes 300 horse-power to run the train, 


1s 1s Heilman’s idea: Suppose it 


ind suppose, further, that here is a loss 


- - | 
of 50 per cent. between tl 


he Willans en 
vine and the driving axle of the loco 
motive (which is a much bigger figure 
than is necessary with such a short con 
ductor), then the Willans engine must 
develop 600 horse power 

Assuming that the stationary engine is 
three times as economical as a locumo- 
tive, there is a gain of 33 per cent. over 
the coal consumption of the locomotive 
My figures are arbitrarily chosen, and 
serve simply to illustrate my conception 
of the Heilman idea. The gain may be 
more, or it may be less, or perhaps there 


is none at all; but in any case, I fail to see 


applied to an air motor, the engine could 
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the foolishness of the idea But maybe 
Mr. Swift did not ean to say at all 
that the idea is foolish one; maybe he 


wanted to say exactly what I have said; 
maybe he did say so—I simply failed to 


and 


= 
f 
< 


understat 
as there mav be others in the same fix 
as | am, | thought a few lines on this 
subject would not do much harm 

lf I am allowed to moralize, I would 
like to say there is no scheme better than 
the one which gives the required result, 
however foolish it may look to the una 
customed eye 

4. L. DELEEUW 
Hamilton, O 


Editor American Machinist: 


The above letter has been rather slow 


in getting to my notice. The writer sim- 
ply needs to read my letter, as he do 
not seem to have done so yet If in the 


Heilman locomotive the Willans engine 
had been applied directly to the driving 
t the vehicle, my criticism would have 
been impertinent but as the engine drove 
in electric generator, the generator 
drove a motor and the motor drove the 
machine, why would it not have been 
vastly better to have dispensed with botl 
the engine and generator, and to have 
taken the current from the line by an 
overhead or an underground trolley o1 
SOM. equivalent device I believe that 
here is still great possibility of improv 


ing the locomotive, but not because it 1 


» those o do not know correctly 
, 2) t | { ‘ t ( WOrTkKII 
ts of t Heil n locomotive, bs 
ise I wanted to say the good that | 
d of 1 


TECUMSEH SWIFT 


iditor Amer n M nist 

It seems to me that Tecumseh Swift 

! e on t | nan locomotive 

oO ( ‘ le of the que 
tion Of cou 1 | deny that 
n every change of | ( rom one fe 
to another there w be some lo but 
there may be gain in another directi 
which will more t ike up to t | 
Patton electr 1 Is similar in p 
ciple to the Heilman locomotive, except 
that a gasoline engine is used in plac« 
of steam, and a storage battery is used 
o that the engine may run continuously 


and always keep surplus power in ri 
serve. This make t possible to use 

small engine, which will store power 
when the car is stopped, and on grades 
get power far beyond the capacity o 
the engine. If this same principle w 

1 
be quite small, and be controlled by a 
governor, so as to require almost no 
attention. In street-car service, where 
stops are frequent, the highest pressur¢ 
would always be available for starting, 
which is a very necessary qualification 
The same water which cools the engine 


Lubricating Crank Pins and Bear- 


, 
em n 
no ene 
the re 1it 

ning und 
l u ic ) 
! 
gib ana ¢ 
surpr ed to tine 
r to the ‘ 
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( | oO ny 
we Ip 
t 
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I 
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if 
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‘ | 
‘ on 
| 
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ibility to re 


e way by the 


two bearing 


em together 


uppose the bear 


guide to be 


gibs, and the 


crosshead to be 


Now, it is 


introduce a fluid of 
prevent its being 
squeezed out from between the surfaces, 
crosshead and file guide will 


the lubricant 
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prevents the teeth of the crosshead files 
from engaging and contacting with 
those of the guide’s file surface. But 
with surfaces like files, it is plain that no 
lubricant exists which will act as a lubri- 
cant and at the same time withstand the 
pressure of a heavy bearing. It is clear, 
therefore, that the smaller we can make 
the file teeth of our bearings, the thinner 
will be the lubricant necessary to float 
the bearing’s teeth apart. Yet all bear- 
ings I am acquainted with appear to 
possess these inequalities of surface, 
which inequalities require a separating 
medium capable of sustaining the weight 
or pressure forcing the surfaces together, 
and yet fluid of itself. 

It occurred to me that if the rough file- 
appearing teeth of bearings could be 
riveted down by a burnishing process, it 
would help matters, and I found in prac- 
tice that by using a hardened-faced roller 
as a planer tool (and as a lathe tool on 
crank pins, driving axles, etc.), in lieu of 
emery, files, etc., that I secured a dead- 
true and dull appearing surface which re- 
sulted in an entire absence of any heating 
troubles, in new engines, or all surfaces 
so treated. In other words, the burnish- 
ing of a bearing surface bends over and 
crushes down the microscopic teeth of a 
bearing as left by any common commer- 
cial method of cutting and finishing such 
bearing surfaces. Suppose we, by heavy 
pressure (if the teeth would allow of it 
in a file), were to roll or crush down, or 
turn or bend over and down, the teeth of 
our assumed file bearing. We would in 
this case at once have made it possible to 
use a much thinner lubricant, since it 
would not be necessary to float the sur- 
faces of the bearings so far apart—that is, 
by reducing the hight of the irregularities 
of our bearings by burnishing, we may 
allow of the two surfaces coming closer 
together without the interlocking of the 
projections, and therefore a thinner lubri- 
cant may be used. Yet there would still 
remain some irregularities (microscopi- 
cally speaking) after the burnishing of 
the surfaces, and one might be inclined 
to use flake plumbago to fill up the low 
places in the bearing surfaces, and this I 
tried on a consolodated engine main-crank 
pin, 6 inches in diameter. Contrary to 
my expectation, the bearing heated 
promptly. I found that the flake plum- 
bago separated from the oil and, because 
of its weight, settled at the bottom of 
the bearing, until it had filled all the open 
space or lost motion of that bearing. As 
more oil and plumbago came from the 
cup, the latter .kept on packing itself, 
until the brasses were wedged and bound 
onto the pin, thus causing the heating by 
pinching the journal. 

Knowing that white lead had little ten- 
dency to separate from oil, I tried a heavy 
valve oil with about 15 per cent. of keg 
white lead mixed with it. I was sur- 
prised at the good results obtained, and I 
can recommend, as the best possible lubri- 
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cant for all locomotive bearings, a heavy 
engine oil with 10 to 15 per cent. of keg 
white lead mixed with it. For air pumps 
it is unsurpassed, and for sight-feed cyl- 
inder lubricators, an engineer who once 
uses it mixed with valve oil will never 
bother with anything else. Plumbago I 
find specially objectionable in any oil 
cup where, for want of movement of the 
part to which the cup is attached, it quick- 
ly settles to the bottom in a thick, hard 
cake. White lead, on the contrary, stays 
mixed, and has all the body necessary to 
fill up the depressions in a bearing. 


A. J. RENWERK. 


A A A 
The Emery Wheel Its Own Exhaust 
Fan. 


Editor American Machinist: 

In the issue of September 30th, sketches 
were shown to illustrate the fact that the 
emery wheel can be made its own exhaust 
fan, with the statement that it remained 
for Mr. Wm. Taylor, of Leeds, England, 
to turn this to good account. 

On page 64 of the 1897 edition of the 
Brown & Sharpe Manufacturing Com- 
pany’s catalog will be found a cut and a 
brief description of a “polishing wheel 
stand, of such shape that the draught 
caused by the rapid movement of the 
wheel carries the larger part of the dust 
produced by grinding from the operator 
to the bottom of the stand.” This ma 
chine has been shown in the Brown & 
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tion and elevation. The operator sits in 
front, with feet on the iron base and 
knees on either side of the column. The 
shelves and receptacles on either side 
are for boxes of work, and to hold waste, 
oil can, pumice stone, oil stone and other 
things needed by the polisher. Attached 
to the rear of the right-hand upright 1s 
a small shelf to hold the wrench used for 
clamping the wood bearing pieces, as the 
spindles run on the usual polishing wheel 
points. Attached to the rear of the 
column are hooks on which to hang 
extra arbors. 

The movements of the air currents may 
be understood by a study of Fig.1. In 
this case the work is held in front, or a 
little under the wheel. (To grind on the 
top or front, with the wheel running up 
and over, the arrangement is different, 
but on the same principle.) With the 
wheel running in the direction of the 
arrow, air and dust follow the direction 
of arrows, most of it going down. But 
those familiar with polishing know that 
a large number of sparks will follow the 
wheel clear around, while others leave 
the wheel at nearly all points, and when 
the whee! is covered with a guard, the dust 
will be brought around to the operator. 

This stand is cast hollow, with a par- 
tition d to guide the air currents to the 
outlet 6. There is also another partition 
e to guide the air currents toward the 
outlet. These currents, passing the open- 
ing from the passage f on their way out 
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Fig. J 


Sharpe Manufacturing Company's cata- 
log, beginning with the 1891 edition, and 
these stands are in use in various places. 
It may be of interest if I here explain this 
machine and show how it is arranged 
to make the wheel its own exhaust fan. 
The figures show the machine in sec- 
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Fig. 2 


at b, cause a draft down the passage f 
Planed to fit the top of this stand or base 
is a wheel cover, or guard, that has in it 
a partition e’, which coincides with the 
partition e, forming a continuous passage 
This partition ends at a point above the 
center of the wheel, and there is a passage 
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into an enlarged space, shown by the 
Now, as being 
thrown from the wheel, it most naturally 


curved arrow. ai (is 


seeks the opening g; that is, it is con 
fined between the wheel and the partition, 
and when it reaches the opening, it ‘seeks 
the path of the least resistance” and pours 
into the enlarged space, the curvature of 
course down- 


which serves to direct its 


ward. This, with the draft caused by the 
movement of the air from the front of the 
wheel past the lower end of this down- 
ward passage, causes the currents to con 
tinue on out of the passage b, depositing 
the dust and dirt in the box D. 
Experience has shown that when the 
dust has reached this box, it falls gently 
and does not rise again. This is accom- 
plished by the arrangement of passages, 
which allow a gentle flow of air—enough 
the 
sufficient to 


to prevent dust from rising from 
work and but 
disturb the dust, which has reached the 
of the b and the 


To further insure the passage of 


wheel, not 


lower surface 
box D. 
all dust from the wheel to the passage g, 
there is a slide h, 
which is adjusted to just touch the peri- 
phery of the wheel, thus practically strip- 
ping all air and sparks from the wheel. 
The hinged at c’, and 
swings upon the rubber 
cushion c”, when it is desirable to change 


passage 


sheet-steel gate or 


wheel cover is 


over, resting 
wheels. 

When precious metals are polished, a 
tank of water can be placed under the 
outlet D, and all waste recovered. In all 
cases the outlet D can be simply con- 
the open air in 
that the wind cannot blow in, and a hand 
hole arranged to remove the dirt from 
the pipe at and near the passage b. 

When an exhaust system is handy, it 
can be connected to the outlet b to re- 
move the dust as fast as it is delivered to 
that point by the wheel currents, and thus 
make the cleaning of the pipe automatic; 
but it has been found that so far as ex- 
hausting the dust from the air around 
the wheel, and to prevent this dust from 


nected to any way, so 


rising or moving about the room, this 
arrangement is successful even though it 
has no connection with an exhaust fan. 

When grinding on the side of the wheel, 
this arrangement takes care of the dust 
equally well. A glance at Fig. 2 will show 
that sufficient space is provided for the 
small amount; the flow of particles will 


be widened as they leave the work and 


wheel. All currents of air leaving the 
wheel at and after the point where the 
grinding is done, must enter the base 


grinding be done on the 


side of the 


the 
periphery or the 


whether 
wheel, and 


it is only necessary to provide an open 
ing large enough to admit any stray 
particles that have been deflected from 


their natural course by adhering to the 
work or by the 
and h 
operator. ... 
Providence, R. I 


corners of the 
behind th 


eddy cur- 
ind of the 
NORTON 


work 


rents 
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Single Line Manufacturing. 
Editor American Machinist 
A machinist asked a librarian for th 


name of some book upon “milling ma 


chines,” and at his next visit to the library, 
inded 


milling of grain into floyr for 


\ 1 


Was 


a long list of books upon th« 


iood He 
thanked the librarian and took to himse 
the blame of not more definitely 
that he had 


practiced in a machine shop. 


Stating 
meant the milling that 1 
In a broad 
sense we might consider the sub-division 
of grain and the sub-division of metals as 
belonging to the same “line,” though they 
would distinct. A 


concern might make a barber clipper and 


usually be thought 


an automatic gear cutting machine—while 
both these tools are for cutting, yet hair 
cutting and gear cutting require different 
lines. 

In your isue of October 28th, Mr. C. O 
Griffin distinguishes between one concern 
that will design and make a machine to 
order, and another concern that designs 
machines 

His dis 


tinction is perfectly legitimate, but it is 


and manutactures only such 


as are to be a regular product 
not the one referred to in your issue of 
October 7th 

What I wished to urge might be illus- 
trated by saying that milling machines 
manufactured by a concern that puts out 
several other kinds of machines are not 
necessarily inferior to milling machines 
manufactured by a concern that puts out 
nothing else 

A CASUAL OBSERVER. 
4A A A 


English versus American Lathes. 
Editor American Machinist: 

While we are on the subject of lathes, 
I would like some of your correspondents 
to give the devil his due, and try and 
grasp the reasons and ideas of an English 
lathe. 
spects, and so are the exponents of Amer 


“Australian” is right in many re- 


ican lathes; although they will not allow 
Take the 


American 


a point to the English style 
tool post, the 
single screw post, with leveling or ad- 


for instance, 


justing wedge for hight of cutting edge 
of tool (the principal advantage claimed), 


admitted that it does allow of this ad 
but f 


justment; what is the use of hav 


ing a tool grinder to get the correct cut 


ting and clearance angles if we’ go and 
deliberately alter these angles when w 
put the tool in the tool posts Again, it 


tool close up to 


is impossible to get the 
t 


to me that 


he work in boring, isn’t it? It seem 


none of your correspondents 


have seen any but the four screw too! 
holder on English lath ‘There at 
others.” I have in mind one where either 
one or two screws could be used, anid 


whichever way it was used, you could get 
When I say 
not near; that is, the 


inch bach 


close up to the work 
I mean close, and 


vuld rest 


The clamp could « 


\s to that gap, that very much abused 
gap, it has its use nd good ones, too, 
either in the obbit op or in the well 
equipped tacto We e an eccentric 
13 11 es diametet or 2-inch travel, to 
ht aA 3 nen lait this Wi Swing 15 
inche therefore it st be put into 
10-1n swing the to bore a 3 nch 
hole, whereas 10 the with gap 
bed would easily do the same thing, and 
let the big tool do wo oO t P Ther 
are hundreds of similar jobs where 


tool 


representing thousands ot dolla 


is used, when it could be done on a tool 
worth only as many hundreds. The two 
spindle lathe, made to try and get over 
the gap (similar to compensators to get 
over the fly wheel), has its ports, but 


you have to change the rest, chuck and 


gear, while in the gap lathe you onl: 


take out the bridge in the gap On the 
other hand, you can turn a longer piece, 
which you cannot do in the gap lathe. 


\s to the compound rest, it is a most 
usetul attachment, especially for the job- 
amateur \s to amateur foot 


ber and 


lathes, I have not seen one in America to 
compare with the English for usefulness 
W. 


ERNEST NAYLOR 


Philadelphia 
| The above letter will probably be of 
We 


course, endorse all its assumptions 


interest to our readers. cannot, of 
For 
instance, the ability to raise or lower the 
tool affords a ready means ot 
the the 
angles, rather than of defeating that ad- 


tool to be 


securing 


correct adjustment of cutting 


justment. Supposing a cut- 


ting correctly, and after a while to need 


regrinding. It may be necessary, espe 


cially in the case of a diamond point to 
grind off the top. Common-sense would 


seem to suggest that in resetting the 


tool, it would be proper to have the cut 


ting edge as high as before, 


which could 
not be done without raising the shank of 
the tool, or at least tipping it up in front. 
We are 
against 
lish tool, 
the 


not purposely 


| arguing or or 


either the American or the Eng 


anxious to bring 


the 


and are only 
best 
1 


of each, which shoul 


out and advantage 


points 
1 be expected to be 
done by those most familiar with them 
It should be borne in mind that 


the end of a 


tipping 
lathe tool up or down may 
be simply a mean 

; ' ' 


maintaining thi 





same cutting angles, instead of changing 
them Ed.] 
A A - 
Quick-Acting Dog. 
Editor American Machinist: 
In vour issue of October 2: 
that Mr. G. R. G. Wr of Ph 
recen pirat ted Ch 
dog 
It 1 goK nie nd I heartily approve 
1 , | 7 1 
the desigt ! cde or small worl 
To show \ pro ot it I will s 
+} ¢ ' Ny ‘ o mn thre train 











856-30 


room” of the watch factory of E. Howard 
& Co., Boston, we used a dog made like 
the sketch, Fig. 1; the large hole form- 
ng a spring to hold the dog open, while 
the piece of work was placed in the 
smaller hole, the screw being squared, 
ind set up with a key somewhat similar 
to an old-style watch key 

[ thought this dog too slow, and so 


made them like the sketch, Fig. 2; the 


) 
Pare 


Lins) 





Amer nM ist 


Fig. J Fig. 2 
QUICK-ACTING DOG 


lever having an eccentric formed upon it 
and pivoted in the slotted end of the 
screw. 

Being only a boy in the shop then, I 
did not regard this as an invention, but it 
seems to have arrived at that dignity at 
this late date 

OscAR E. PERRIGO, 
Supt. New Haven Mfg. Co. 
New Haven, Conn. 


A A A 
Link-Slotting Rigs. 


Editor American Machinist: 

In the two articles on a rig for link 
slotting shown in the July &th and Oc- 
tober 14th issues there appears to be a 
radical difference in the designs espe- 
cially in the location of the center of 
swing of the angular guide. The latter 
places this point beneath the tool; the 
former at some distance away on the 
line of the transverse ways. The position 
of this center certainly has some effect 
on the form of the curve generated by 
each device and certainly one is better 
than the other. 

An analysis of the curves evolved, 
which need not be given here, reveals 
that Mr. Atkinson’s device only is able 
to produce the are of a circle. In the 
drawing, the departure of the first curve 
F NCM C from the second C P S may be 
somewhat accentuated, but is entirely 
correct for the dimensions shown—i. e.. 
both guides set at 60 degrees, the dis- 
tance from the saddle to the center of the 
table S C common to both, and differing 
only in the distance P? 7, which lies be- 
tween the center of guide swing and the 
tool in the one case, and not in the other. 
T and P represent the positions of the 
tool on the two curves. 

But the device presented by Mr. At- 
kinson is still defective, though it prob- 
ably may answer all necessary require- 
ments. This defect, while perhaps of 
little importance practically, leaves some- 
thing to be desired theoretically, and it 


may not be amiss to discuss the matter 
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for the interest of those who like that 
sort of thing. It consists in a gradual 
narrowing of the slot from the center to 
each end. Two causes lead to this re 
sult. 

Generally, in similar circular work we 
have only angular and radial movements 
to consider. «The work rotates and 
the tool is set radially, or both these 
motions are imparted to the tool, and in 
either instance the center of the work 
is stationary; but in the case at hand, 
the center of the work not only rotates 
on its own center, but also has a move- 
ment of revolution about the tool. The 
logical consequence of this is, that the 
tool should have a circular outline like 
an end mill or a circular punch. 

The second cause arises when, for any 
reason, the table is set so that its center 


"\ Transverse Ways 





m 


Guide-bar set at & 

K sS©0 

a S C = adjustabie arm 

SP guide. 

Ss saddle. 
does not pass under the center of the 
tool. This offsetting will distort the 
curve into the form / NC AIC, as well 
as narrowing the ends of the slot from 
the movement of the center of the work, 
since the amount of offset will vary with 
the change of position of this center. So, 
theoretically, the longitudinal slide should 
be set to its proper position, and be main- 
tained there 

This increases the diameter of the end 
mill or circular punch to the full width 
of the slot. There are serious objections 
to this form of tool, principally because 
of its size and that it would leave the 
ends of the slot semi-circular. But these 
objections can be removed, to some ex- 
tent, by employing a tool similar to a 
boring bar with an inserted cutter hav- 
ing a cutting edge which is an arc of the 
required circle for finishing, using the 
ordinary tool for roughing. The bar may 
be turned on its axis for setting or other 
purpose. The corners may also be fairly 
cleaned up, especially on the concave 
face of the slot where the cutter will be 
cutting on its corner nearest the corner 
of the slot as they approach; on the con- 
vex face the opposite effect will occur, 
but the cutting edge of the tool need 
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only have half the angular length of the 
slot measured from their respective cen- 
ters. 

A formula which may be convenient in 
setting the machine or calculating the 
radius of the center line of the slot, is, 

: a 

. 2sin. A 
where R, a and A are, respectively, the 
radius, the distance from the pin on the 
guide slide to the center of the table, 
and the angle made by the guide and the 
transverse ways. This formula only ap 
plies to Mr. Wilkinson’s design. The 
value of R may vary anywhere between 
infinity and - , and the appliance should 


work satisfactorily through the whok 
range, 
W. E. HUNTER. 
Madison, Wis. 
4 A A 


That Old New Feed Stop. 


Editor American Machinist: 

Your description of “An Automatic 
Feed Stop for Lathes” in the October 
28th issue, would be “amusing if it were 
not so sad.” 

I applied for a patent on this identical 
arrangement some twenty years ago, and 
the application was denied because prac 
tically the same thing had already been 
patented by a man in Worcester, Mass., a 
long time before. In view of this, :t 
would not seem that the device could be 
reasonably called new and novel. Th: 
principle involved was presented in my 
application in two forms of detail, one oi 
which was exactly as your drawings show, 
except that the clutch teeth, were clutch 
pins in my “invention.” 

The other form of detail in which the 
invention was shown in the patent appli- 
cation was considered the better, and has 
from that time to this been used on all the 
plain turning lathes made by the Pratt & 
Whitney Company, for whom I was work 
ing at the time, and who I suppose felt 
safe in going ahead with the matter in 
view of the expired patent of the 
Worcester man. 

It would seem that some of Mr. Wed- 
derburn’s methods must have gained en- 
trance to the patent office itself. 

WALTER I,. CHENEY. 

{It will be noticed that we did not in- 
troduce the device as “new” or “novel,” 
but called attention to it simply as a re- 
cently patented invention. It seems to 
have interested at least one good reader. 

Ed.] 

42 A A 
Boring-Tools for Lathes. 
Editor American Machinist : 

In a South German workshop I found 
a boring-tool in use on an ordinary lathe 
which has in it the germ of something 
good. 

The main piece is a square Bessemer 
steel bar, with a slot in each end, across 
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the diagonal. This slot, for a bar an planer hands to know about, and I think reer x2 ; 5 hours e consu 
inch in diagonal, is about three inches many will feel indebted to him for mak is he states hims« 25 hour This be 
deep. In one end there is slid ina double ing it public, and he can easily make his ng correct, it is » correct that he fin 
edged cutter of proper diameter for gage to read as fine as may be desired, by shed 1 I our 2 ge (not 2 is 
roughing; in the other, one a trifle wider, putting pieces of paper under it, which stated by the boss but when he 
for the finishing cut; or if the work pieces have been previously measured by “lumped” the whole lot and made them 
is good and needs only one opera micrometer caliper. It is quite certain in 24 hours, he actually finished 2% per 
tion, then the extra cutter is not needed, that if Mr. Hoerner and others were to hour, consequently the solution of tl 
but in any case the bar is slotted at both be deterred from presenting their ideas “problem” that Mr. Green works 
ends and if the cutter is not in the rear for fear similar things had been used bx faster when he “lumps nd does in 24 
end there must be some sort of a strip ot fore, we would have little use for a good hours what he formerly did in 25 hours 
steel there for centering. The cutter is paper like the “American Machinist, nd he follows t 7) ‘ e dor 
centered as shown in the end view, Fig. 1 
It is held fast by a set screw P 
To guide the bar a cast iron angle piece i we, 
is fastened to the tool carriage, Fig. 2, and sd li 13 —~S ] 
to this is bolted, at the proper hight, - 1] » 
cast iron plate provided with a square H. L. Cameron, Cin., O ) . 
hole having two wings, exactly fitting the { 
bar and the cutter. Each guide plate has —————————— ea 
two holes, for bars of different diameter. 
PLANER TOOL GAGE 
and I think you are doing a great servi we ump 
\ by the presentation of such kinks, and to g time by do sO 
s—- ; | | know of lots of men who take the pape C. CASBER( 
aD unly because it does present such idea | he ‘ to ‘ been 
Fie. 1 The tool of which I enclose a sketc] utticiently , | It w of 
‘ was devised by Mr. H. L. Cameron, who © cours: n hou ed rather t nat 
A GERMAN BORING TOOL s the planer foreman at the Bradford nd ping vet prove to he 
important inventio led 
<- — A A A 
— L, =e Chinese and Japanese Appreciation 
- 1.0 of Engravings. 
= in. L Editor American Machinist: 
| a y One of your correspondents lately re 
Cc | J erred to the inability of Chinese and 
’ ss ss Japanese to comprehend our woodcuts 
nd photograps. It is quite natural; they 
Fig. 2 find the same dithculty in understanding 
our pictures that we do in their drawings 
rHE TOOL HOLDER. 1 could not make them out at first, but 
iiter spending short time in China, I 
the “wings” of the holes can be of alength Mill Company's shop, in this city, and 1 got so used to their style of art that our 
to take in the widest cutter. It is of think it is in some respects better than own pictures seemed quite strange for 
ceurse understood that the center of the the step gage, as it can easily be set to. some weeks afterwards. The higher edu 
square hole is at the hight of the lathe one five-hundredth or one-thousandth cated Chinese, however, have a keen ap 
The bar is held up at one end by The gage is simply a taper scale gradu preciation of European art, and have ap 


centers. 
the angle plate and guide plate, and at 
the other by the dead center; and the tool 
is advanced by screwing the dead center 
forward by the hand wheel 

[his tool works well in cast iron and in 
not in wrought iron nor in steel 


brass. 


ROBERT GRIMSHAW 
A A A 
A Planer Tool Gage. 


American Machinist: 


Dresden. 


editor 


Seeing in your issue of September oth 


in idea of a step gage by John Hoerner 
and comments upon it in the issue of 
September 30th by C. A. Burton, I am 
led to submit the idea shown in the a 
companying sketch 

Mr. Burton remarks that he had seen 


such a gage that could be made to meas 


ure one-hundredth of an inch, and that 


he saw it eighteen years ago. 
course, is no reason why Hoerner’s gage 


would not be a good thing for other 


That, of 


ated in twely 


with the bottom of scale, 


slide upon it 


nier scale 


It will be seen that 


e parts to the inch, square 
f and has a littl 
that is marked with a Ver 


when the 


slide is moved one-twelfth it raises o1 
lowers the flat surface 1-64 inch, and the 
cut shows the gage set at 11-16 inch 
Mr. Cameron showed me an extra 2-inch 
slide that he could also attach. Pe 


haps someone 


just 


Mr 


CAVE 


but Can 


something lik 


to 


was unable 
him to make 
is 3-16 inch te 


Cincinnati, 


like 


will say that he has seen a 


this twenty-five years ago; 
leron Says he tried to get 
e this for several vears, and 


fact leading 


The taper 


find it—this 
the one shown 
» the inch 

P. J. FREHILI 
Q,. 


A A A 


Speeding Up by Arithmetic. 


Editor American Machinist: 


When Mr. 


turned 30 sm: 


William bored and 


ill gears in 10 hours and 30 


Green 


parently always done so; but whether that 


is due to our own being really better, o1 
solely to its coming from the other side 
ot the world, is more than I know 


C. PURCELIL TAYLOR 


London 


a A 


The Pittsburg Reduction ¢ ompany 1 
now quoting rolled sheet aluminum at 
prices which, while higher per pound 
than those for heet bras ire che iper 
per square toot tor sheets of the sam 
thickness; that is to say, the price of alu 
minum sheets not so high, compared 
to the price ol brass sheets. as the spe- 
cific gravity of brass sheets is when com 
pared to the specific gravity of aluminum 
sheets, so that for any purpose where a 
piece of sheet metal of a given size and 
thickness is to be used, aluminum will 


and in many 
be the bet 


now be the cheaper materia), 


1 
AlSO 


cases will undoubtedly 


ter one 
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A A A 
NavalE ngireers’ Titles. 
We note that Commodore Melville, 
his recent report, stands by his guns, 
again insisting that naval engineer officers 
should have real instead of sham rank 
and titles, and that their numbers should 


- Associate Editors. 


—. 


n 
n 


be increased. 

In the “Atlantic Monthly” for Septem- 
ber is an article by Professor Hollis, who 
was formerly a member of the Engineer 
Corps, in which article he advocates a 
would virtually abolish all 
and engineer 


plan which 


distinction between line 
officers by making them all engineers— 
the naval academy 
Prof. Hollis’ article 


is a very able one, and although it is op- 


as least so far as 


course could do that. 


posed, and in some cases ridiculed, by 


line officers, it is, nevertheless, one 
worthy of serious consideration. Prof 
Hollis shows, by reference to the his- 


tory of navies, that where a change of 
motive power has been introduced, it has 
been accompanied first by separation into 
two classes, the one looking after the 
propulsion of the ship, and the other the 


Then, as time went on, it was 


fighting. 
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found that the people who did the pro- 
pelling could add to this the fighting side 
of the business, and finally the two were 
amalgamated. This is the actual history 
of the sailing navy, which has disap- 
peared only within the last few years. 

On the ground of efficiency, it is shown 
that the modern man-of-war has become 
a mass of machinery from end to end. 
Everything in her is now done by ma- 
chinery. Even the guns, which at one 
time were tubes without a semblance of 
mechanism, have now become machines, 
in many cases of great complication, and 
there are a number of other machines 
which have to be handled by the deck 
officers, such as the torpedoes, torpedo 
charging gear, search-lights, etc., etc. It 
goes without saying that these would be 
handled far more efficiently by mena 
trained as engineers than by those who 
have had no such training, or to whom 
it is distasteful. Asan actual fact, it would 
probably be admitted by most line offi- 
cers to-day, if asked by a friend whom 
they did not suspect of getting informa- 
tion for ulterior purposes, that the mos: 
efficient line officer is one with a natural 
aptitude for machinery. 

Complaint has been made a great many 
times that our ships were carrying around 
a number of officers (meaning the engi- 
neers) who, while they had important 
duties to perform, were, nevertheless, 
somewhat one-sided, in that they could 
not be sent ashore to command an expe- 
dition, nor could they take charge of a 
gun’s crew on the ship in case of accident 
to the regular officer in charge of that 
duty. Under the system proposed in this 
new plan, every officer graduated from 
the navy would be competent to com- 
mand men for any military duty now car- 
ried out by naval officers. 

It is a lamentable fact that, at the pres- 
ent day, most commanding officers look 
on the engineers and their men as an en- 
tirely separate organization, carried in 
the ship as a disagreeable necessity. Very 
few, if any, commanding officers know 
enough about machinery to really appre- 


ciate the reports made to them by the 
chief enginéers; so that things evolve 
themselves into two cases—one where 


the captain follows blindly all the recom- 
mendations of the chief engineer, and the 
other where he approves or disapproves, 
according to his whim. 

If the plan proposed should be adopted, 
every commanding officer would have 
had the same early training as the chief 
engineer of his ship, and, in addition, dur 
ing twelve years after graduation, would 
have had a great deal of duty in con 
nection with the machinery. As a result 
he would be qualified to discuss matters 
intelligently, and would look on the ma- 
chinery as just as much belonging to 
him as the guns, and would consider the 
men of the engineer's force as truly his 
own men as he now does the men at the 


guns. 
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It seems as though this would remove 
nearly all the causes of friction that now 
exist, so that there ought to be the best 
state of feeling among all the officers of 
the service, and a united effort for the 
highest efficiency. 

We think that Prof. Hollis’ 


thoroughly demonstrates that, as a mat- 


article 


ter of right and expediency, the engi- 
neers of the navy should have rank and 
title equal to that of other officers, and 
much more in keeping with the important 
duties they have to perform than those 
they now hold; but, still, we think.that 
the original plan of keeping the real engi- 
neer otticers distinct from the others, and 
giving them genuine rank and title, dis- 
tinguished by the sub-title “Engineer 
Corps,” is the wisest plan, and that it will 
work well in practice is, we think, proven 
by experience in the army, which follows 
just that plan, and has no difficulty with 
it. The time may come when real engi- 
neers connected with the navy will very 
much desire a distinguishing title be- 
longing exclusively to themselves. 
A A A 
Poems by L. B. Moore. 

Very many of our readers are more or 
less acquainted with Mr. L. B. Moore, 
who for many years was an officer of this 
company, and his friends will perhaps 
share our grateful surprise in being made 
aware that Mr. Moore has of late been 
cultivating the poetic muse. Before us 
lies a modest volume, entitled “The Death 
of Falstaff, and Other Poems,” by L. 
Bruce Moore. We do not know whether 
these poems, measured by the standard of 
the literary critic, would be called great, 
or not, but we do know that we have de- 
rived genuine pleasure from the reading 
of most of them. The volume is beauti- 
fully printed and bound, and is pub- 
lished by Cushing & Co., Baltimore, Md. 

A A A 


Death of Paul Pryibil. 


Paul Pryibil, the well-known builder of 
wood working machinery, died at his 
home in this city on October 28th. Mr. 
Pryibil was born in the German Duchy of 
Nassau, in 1834. He learned the machin- 
ist trade in the old country, and came to 
New York in 1855. He began to work at 
his trade and later became known through 
several inventions and began business for 
himself. Later Jacob First was a partner 
in the business, which has gradually de- 
veloped to its present proportions. Mr. 
Pryibil is succeeded in the management 
by his two sons, Albert and Paul. 


A A A 


Personal. 

Mr. Thomas J. Hendey, for some time 
foreman of the tool room of the Hendey 
Machine Company, has accepted a simi 
lar position with the Russell Nut and 
Bolt Company, Port Chester, N. Y. 

Mr. Geo. A. True, who has been with 
the Whiting Foundry Equipment Com- 
pony, Harvey, IIl., as chief mechanical 
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engineer, has accepted a similar position 
with the Frontier Iron Works, of Detroit, 
Mich. 


Passed Assistant Engineer J. C. Leon 
ard, U. S. N., has been ordered to the 
New York Navy Yard 

Mr. the 
Steel Company, Cleveland, O., was struck 
Cleveland, 


expected to 


3enbow, president of Otis 


by a train, November 3d, in 
1 at this 


survive. 


writing is not 


(Jur correspondent, J. L. Lucas, ha 


the employ of the Mossberg & Gran 


Company and has started a busi 


his own in tool making, die and 


prea 
ress work, at 92 Westfield street, Provi 
lence, R. I 
We will consider it as a favor if our 
iders will send in items of news regard 


nges of foremen, superintendents 
others prominently connected with th 


ine business. Such items are legiti 


te news of the trade, and we are gl 
room tor thet 
A A A 


Technical Books. 


DIES AND DIE MAKING. By J. L 
100 6x 9-inch pages; 107 
Cloth, $1. 


A portion of the contents of this book 


Lucas, 
illustrations 


will be familiar to our readers, since its 
iuthor frequently contributes to our co! 


book 


adding t 


umns, and in his has used 
of that » it 


matter to make a book which can scarcely 


some 


material, suthcient 
fail to be of great value to those who have 
to do with the making and using of dies 
Mr. Lucas takes up his 
subject with the selection and treatment 


for any purpose. 


of steel for dies, and then goes on to ex- 
plain the methods of making good work- 
ing dies, from the plainest and most sim 
ple example to the most complex forms 
called for by 
methods 


modern manufacturing 


The book is written by a m« 
chanic who understands his subject thor 
oughly and by wide practical experience 
It is published by the author, at Provi- 
) 


dence, R. I 


EUCLID: BOOKS I-IV. 
309 5 x 7-inch pages. 
York. Price 70 cents. 

PRIGONOMETRY. ty 
G. H. Bryan. 326 5.x T-inch pages. 
& Noble, New York. Price $1. 

The above books are two new numbers 


of the 


By Rupert Deakin 
Hinds & Noble, New 


William Briggs and 


Hinds 


English “Tutorial” series, which 


are prepared with special reference to th 
examinations of stu 


English system of 


dents who have prepared themselves by 
private study They are equally well 
idapted to the uses of American stu 


dents devoting their spare hours to study 


ind will be found superior to school text 


books for that kind of work 


\ good deal of attention is paid to the 


inalysis and comparison ol the 


various 


methods of view to sug 
the 


this re 


proof, with a 


methods of attacking 


gesting the 
numerous problems given In 
wide departure from the 


books. 


spect there is 


methods of the usual text wteict 
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cannot be otherwise than helpful to the 
student without a teachet 


A A A 
Obituary. 

Col. Henry T. Russell, vice-president 
and general manager of the Union Drop 
Forge Company, died suddenly in Chi 
cago on the 5th inst., aged sixty-four 


years He leaves a wife 


Joseph Hunt, civilian Inspector of Ar 


mor Plate, appointed in the term of Se« 
retary oO the Navy Herbert, died on th 
sth inst., at Allentown, Pa., aged fiit 
four years He formerly was super 
tendent of iron furnaces it IR j hmond 
\ Bingen, Catasauyt nd Emp. 
ium, and of the Allentown Foundry a 
Machine Works Hie served during ‘ 
val as engines ! thre Po 
blockade duty 
A aA A 

\ugust Wilson. bouier el dW 
iam O'Hearn. water tender of the Unite 
States monitor Puritan, have been re 
mended to the N Department fe 
medals of honor for heroic services It 


reasonably certain that they saved the 


of several shipmates, when the crow: 
sheet of one of the boilers gave out som 
time ago. Wilson opened the water 


tight door leading to the deck companion 
and helped several to escape Hy 
blind 


ve connect 


way 


and O’Hearn groped through the 


ing steam and closed the va 


ing with the other boilers Engineer 
Cowie, it will be remembered, was severe 
ly scalded on that occasion. 


A A A 


Commercial Review. 


New York, Saturday Evening, Nov. 6 


DYNAMOS AND MOTORS. 
Che last half of 1897 has been proving 
the 
? " > ¢ ¢ , » 
}usiness, as generally ex 


itself a good season for electrical 
manufacturers. 
perienced by the important concerns, is 
and street 


The 


business in 


excellent. Lighting, power 


railway work have all felt it time 


for the heaviest rush of this 


locality seems to be over, though some 
concerns appear to be as much taken up 


with orders as ever. Quite a bevy of 


1 
i 


ighting generator orders for office build 


ings was flushed during September, o: 


thereabouts. as noticed in our last month 


ly report Others are yet to come, but it 
does not seem to be the time to close 
them up just at present The moto 
business is still good, although for that 


height of the 
November 
and in December it 


ilso, the season 


doubtless be 


appears 


to be past will 


month of fair sales, 
is to be expected th it buvers and sellers 
spell 


the situation is most satisfac 


will take a breathing 
All in all, 


tory, and when the proper time comes 


for a still greater rush of trade, we shall 
doubtless see it \s the representative 
of one of the leading Western companies 


informs 1S brilliant hopes are to be en 


3-859 


triumphs 


this 


tertained of the turthet next 


spring has in store. But doesn't 


ean, we presume, that people are going 
to hibernate in the meantime 
Chere is said to be a heavy demand for 


incandescent lamps at present 


PRICES 
ol electrical machinery as evervbody 
conversant with the biect knows, have 
been rendered by the Pp t vears ol bu 
ness de Cssit ( riuiy ind \ nak 
ully low Vow thre iestion which nat 
rally at is, W ve have to pay mor 
oney ur ( tor 
‘ \ iY ‘ ri lo 
( ‘ ext to ) } 
t not unlikely t \ per 
‘ tly ( 1 \ b 
Che depre thre t 
’ 11 
et od \ | Cl \ be 


DOMESTI ORDERS FOR ELECTRICAITI 


MACHINERY 


The Gene mr ( panv are d 
ing some rather important work for Bu 
falo and Niagara Fal Five additional 
transtormers ot sO horse-power eac! 
ire being built for the power-house o 
the Cataract Power nd Construction 
Company, at the fall They are used for 
raising the voltage of the current there 


generated to 11,000, witl three-phase 
More cable tor 


the current to Buffalo is being supplied 


current transportation ot 


There are 24,000 feet of it, and it is insu 


lated up to 25,000 volts, which is claimed 


to be the highest insulation ever con 


structed Three of the General Electric’s 


transiormers are already in use at the 
power-house For use at the other end 
of the line by the Buffalo City Railway 


Company, two rotary converters, of 500 
horse-power each, reducing to 375 volts 
added 


horse- 


current, are being 
total of 


There are being fur 


alternating 
This 


power 


will make a 2,000 


of the same 


also, three transformers for 


nished, 


changing the current of 11,000 volts to 

375 volts for the rotary converters. 
Among the work of other companies 

is mentioned the supply of electrical ma- 


chinery to steel works, to a silk mill, ete 


FOREIGN BUSINESS 
branch of 


company tells us that 


manager of the 


The 


1 prominent local 


« xport 


thev have recently established 75 or 109 


new agencies and connections, which, we 


believe, are principally in the Spanish 
American countries He says that the 
effect of our new tariff in that field is, to 


cause some hesitation in business, since 


to see what measures 


people are waiting 


of reciprocity may be adopted 


The Fort Wayne Electric Company, 
who have been very busy of late—so 
much so. in fact. that they have been un 
able to retain anything in stock—have 
this season sent some electri chting 
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One 
Buenos Ayres, another to Curagoa, 
ind an come from the 
State of Michoacan, Mexico, for a muni- 
cipal lighting plant to be installed in its 


plants to Spanish America. went 
to 
also 


order has 


capital town, Morelia. 

H. B. Coho & Co., agents for the Eddy 
machines, have made a sale of motors, 
ete., to the amount of about $10,000, for 
use in a cordage factory in Mexico. The 
high rates of exchange with this country 
have had a tendency to stimulate Mexi- 
can home industries, though we do not 
know that the establishment of the one 
alluded to is owing to that cause. 

The agriculturists in Saxony are giv 
ing a great deal of attention to the use of 
electricity in agriculture, and it is find- 
Recent 
periments in threshing by electricity have 


ing much favor with them. e€X- 


given surprisingly good results—so much 


so that it 1s said that in several sections 


(Continued on page 35.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 11 
Forming Lathes. Mer.Mach.Tool Co., Meriden,Ct. 
Dies & Die Mak’g, $1. J. L. Lucas, Providence, R.I. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


A A A 


ants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 
M'ch eng, 2 yrs exp, pos as dft’n. Box 75, AM Macu 


Situation wanted by exp. mechanical draftsman; 
technical graduate, Box 74, AMERICAN MACHINIST 


_ Young man, all-round machinist, 10 yrs exp on 
fine and comp. mechs, wants sit. Box 76, AM Macu. 


Pos. wanted by a young man as an iron molder; 
Eastern States pref.; ref. g ven. Box 62. Am. Macu. 


Wanted — Position as travelling salesman in 
machinery line by young man with 7 years experi- 
ence. Box 72, AMERICAN MACHINIS' 


Skilled designer of special machinery wi!l be 
open to engagement December tst. Address 
*Record,”’ care AMERICAN MACHINIST. 


Draughting or other engineering position by first 
class man; 11 years’ experience and engineering 
education. Box 78, AMERICAN MACHINIST. 


If you need acapable mech’'l engineer and drafts 
man with wide experience and technical educa- 
tion, address Box 79, AMERICAN MACHINIST. 


Wanted—Situation as pat. and template maker 
16 yrs exp pumps, eng. and gen. mach.; 4 yrs. exp, 
on bridges and buildings. Add. Box 77, Am. Macu 


Correspond’e « anted with firm des. trav. engr. to 
handle wtr. whl. plants, pr. trans. mch: & elec. ap.: 
varied exp., drf. rm., shop & ins. Box 57, Am. Macau. 


Wanted— Position by experienced machinist on 
grindi:g machines, milling machines and their 
fixtures, also mehy for making form cutters and 
hubs; used to handling help. Box 71, Amer. Macn 


Wanted by practical machinist of eighteen years’ 
experience on high speed engines, dynamos. m: 
tors, etc., situation as foreman or assistant super 
intendent; can furnish first class references. ‘*W.,"’ 
Box 73, Tuk AMERICAN MACHINIST 


Wanted—Position as manager of a foundry plant, 
being a practical mechanic in foundry practice. 
heavy or light work, iron or brass, green, dry sand 
or loam, for a number of years past have hed 
complete management of aniron and brass foundry, 
buying, selling. contracting, etc.: can refer toowner 
of that foundry and others as t» meehanical and 
exec ability, sobriety, etc. Ad. Box 69. Aw. Macu 


Help Wanted. 


Wanted—Traveling salesman, one who has had 
exp. in selling cranes preferred. Box 80, Am. Macu. 


Wanted 
sheet metal tools: none others need apply: 
reference. Box 68, AMERICAN MACHINIST. 


For Ohio, 6 first-class die makers on 
send 


Wanted—Foreman for shop tapping iron pipe 
fittings, valves, ete.: must be good mechanic and 
capable of handling men; refs. Box 67, AM. Macu 


Wanted— Energetic, reliable representative expd. 
in fan work to take charge of branch office. State 
previous business connections, salary received, age 
and reference. Buffalo Forge Co., Buffalo, N. Y 


Wanted—A first-class salesman whois thoroughly 
familiar with punching presses and rolling mills; 
first-class refs. Send photo. with particulars to 
Mossberg & Granville Mfg. Co., Providence, RK. I. 
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Miscelianeous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 

Cheap 2d h'd lathes & planers. 8.M. York,Clev’d,O. 


Calipers & Gauges. F.A.Welles, Milwaukee, Wis 


Caliper Steel, 6 Prs., assorted; mailed $1; finest 
stock. Box 61, 96 Park Row, N. Y 


The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Machinery to order, inventions developed. 
Leland, 469 Van Buren Street, Brooklyn, N. Y. 


Light and fine mach’y to order; models and elee 
trical work specialty. E. O. Chase, Newark, N. J 
For Sale— Second-hand drill pogtencosine lathe 
& planers. Dietz, Schumacher & Boye, Cincinnati,O 

We make a specialty of Shartle’s 
set collars. Prices low and samples free. 
town Machine Co., Middletown, Ohio. 

For Sale—Smal]l machine shop, having good re- 
pair trade, in town of 14.000 inhabitants; no oppo- 
sition. Box 42, AMERICAN MACHINIST. 

Wanted -To manufr, for respons. parties sheet 
metalstampygs .ptnus .models.dies for metal, leather, 
cloth or paper. Bell Elee.Co. 46 E.14thSt.,New York 

For Sale—A foundry fitted for making light gray 
iron castings with fine stock of patterns. A well 
equipped jobbing machine shop attached. Box 70. 
AMERICAN MACHINIST. 

Lathes, planers, drills, milling machines, vises. 
also brass working machinery second-hand ; must 
be modern and in first-class condition. C. C 
Wormer Machinery Co., Detroit, Mich. 

Small Manufacturers W anted—The business men’s 
vssociation of one of best cities in middle West so 
licits correspondence with parties seeking new loca- 
tion for mfg. enterprises. ‘‘Business,’’ Am. Macu. 

To Let—-Two large light loft bldgs. for mfg. pur 
poses. Will putin power toextent required. 20,000 
sq. ft in bldg. opp. Fulten Ferry, Brooklyn: 12,000 
sq. ft in bldg near Broadway Ferry, Brooklyn. 
F. X. Sadlier, 533 West 55th Street, New York City. 


atent safety 
Middle 





LISHED. 


JUST PuB 
GAS, GASOLINE 0 OIL ENGINES 


By GARDINER D. HISCOX, M. &. 

The only American book on an interesting subject. 
279 large pages, 8vo, illustrated with 206 handsome en- 
gravings. $2.50 prepaid to any address. 

Full of general information about the new and popu- 
lar motive power, its economy and ease of manage- 
ment. Also chapters on Horseless Vehicles, Electric 
Lighting, Marine Propulsion, etc. 

SPECIAL CHAPTERS ON 

Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, Retarded Combus- 
tion and Wall Cooling, Causes of Loss and Inefticiency 
in Explosive Motors, Economy of the Gas Engine for 
Electric Lighting, The Material of Power in Explosive 
Engines, Carburetters, Cylinder Capacity, Mufflers, 
Governors, Igniters and Exploders, Cylinder Lubrica- 
tors. The Measurement of Power, The Indicator and 
its work, Heat Efficiencies, U.S. Patents on Gas, Gas- 
oline and Oil Engines and their adjuncts. 

gw Our large general Catalogue of books, on every 
practical subject, mailed free to any address. 


JNORMAN W. HENLEY & CO., 
15 Beekman Street, New York. 


CLEANED THE LEVER 
RULING PEN 











ADJUSTMENT 


SEND FOR DESCRIPTIVE CIRCULAR. 





Columbia University 
in the Zity of New York. 


SCHOOL OF MI 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITE 
SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and spe 
cial facilities for graduate work in all depart 
ments. Circulars forwarded on application to 
the Secretary of the University. 


**The Reeves”’ 
Wood Split ' 
Pulley, 


with interchangea bl: 
bushing system for belt 
power transmission 
i.ighter than an iron 
pulley Str nger than 
a steel pulley. Each 
_ pulley will fit 
five sizes of shaft. Nosetscrews No key-way 
Complete stocks carried in every jobbing center 












in the United States. Also: 

CHAS. CHURCHILL & Co., 9 to 15 Leonard St., Lond I 
SCHUCHARDT & SCHUTTE, Berlin, Brussels, Milan 
FENWICK FRERES & Co., 21 Kue Martel, Paris, Fran 
WHITE, CHILD & BENEY, Vienna, Austria 


Reeves Pulley Co., Cotumbus, Ind., U.S.A. 


Send for Catalogue Manufacturers. 








pervert eye 


Hawn r 
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This valuable Patent on Tool Holding Bar for 
sale. Orders for tools taken and promptly filled. 
Write for prices to G. W. FRANCIS, Reading, Pa. 


Portable Automatic Turret Head. 


Six 34-Inch Tools. i 





you want to 
know more 
about this 
write 

A. J. Johnson 

Co., 

80 Seneca St., 
Cleveland, 0. 


Metallic Packings. 


We pack any steam or air piston 








at any pressure, $6 to $35 per inch 
dia, of rod. The best steatnships 
in the world, 15,000 locomotives and 
an endless number of pumps. 
stationary engines, etc.. packed 
1. S. METALLIC PACKING Co., 425 
N. 13th St , Philadelphia, Pa. 








HUGH HILL TOOL CoO., 
Anderson, Ind. 


See last week’s issue. 


FOREIGN AGENTS 


Wanted in every country to handle 


U.S. METAL POLISH. 
Polishes all kinds of Metals. 
Best, Cheapest and Goes Furthest. 
SAMPLES FURNISHED FREE. 
Established 1884 Highest Award World’s Fair, Chicago, 1893. 
GEO. W. HOFFMAN, 296 E. Washington St., 
INDIANAPOLIS, IND., U. S.A. 




















Pat. 





WALKER’S 


TOOL HOLDERS, 


Send FOR Prices. 


JOHN WALKER, 








THEO. ALTENEDER & SONs, PHiLavecenia 


576 West Adams Street, CHICAGO, ILL. 
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Continued from 
of the country threshing will be done 
electric power exclusively hereatter 

4 COMMERCIAL AGENCY IN MEXICO 
President Diaz, of Mexico, has con 
ceded to Francis B Purdie, who rep 
resents R. G. Dun & Co., permission to 
establish a mercantile agency in that 
countrys It is said that the organize 


already have correspondents in nearly 


every place of importance in Mex 
and soon will be ready lor business 
NOTES FROM CINCINNATI 

The present autumn has seen heavy 
sales of pig iron in Cincinnati, which H 
was, to a considerable extent, owing to ; 
the demand for agricultural implements 
Railroad companies have placed large 
orders for cars, and improved sales of { 


structural material have been made tor 





bridge purposes Rolling mills have i 


a a eee been kept busy turning out finished 


1 


products ot iron and stec! 


” . , 
I 2 Hendey-Norton Lathe There has also been a better demand } 
’ . , for engines, machine tools and othe: 
is fitted with dzawing-in sleeve and American Watch Tool Co's 
standard chuck, used in making small taps, reamers, ete. Work 
finished first and cut from bar afterwards. No centering required. 
See carriage reverse lever by right-hand side of apron; no reaching 


machinery. Various concerns with whom 
a correspondent of the “American Ma 


chinist’”” communicated reported sales as 





f F add . having shown a marked increase this 
or countershaft shipper required. siaes. he tanh baie alt ek tia teeta 
shops, those of Diet Schumacher & 
Boye, and the Davis & Egan Machin 
Tool Company, are finding it necessary } 
to increase the size of their works. J 
M. MeGowan & Co. have received many 


contracts for their engines and pumps 
for water-works plants, and have orders 
for the latter for the Johnston Building 
and the Grand Hotel, to be used in ele 


vator work rhe latter building is to 





put in a plant for manufacturing ice 
The J \. Fay & Egan Company 
have had on hand a large order for 
wood-working machinery for the Sibert 


ian Railway, and are expecting others 





The Queen City Supply Company re- 
oe ppt . 

ported improvement in machinery, rail 

way supplies, et So did Samuel C 





latum & Co., for the machinery castings, 
etc., which they make. It may be men- 
tioned that Proctor & Gamble, at Ivory- 


dale, are putting in four 250 horse-power 





boilers. The fall meeting of the Western 


14" x 6' Hendey-Norton Lathe. Foundry Association held in Cincinnati 


this year, was an event of much interest 


These lathes are modern, high-grade, practical tools, and are to the visitors 
specially adapted for tool-room work. They have the Norton 
Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 


Quotations. 
NEW YORK, Monday, November 8 


: - Troi American pig, tidewater delivery 
of lever in gear-box from one notch to the other. Note the au- “ef Geendey. Moraes "$11 75 @S12 00 
j : 2] 10¢ — : No. 2 foundry, Northern 11 25 @ 11 So 
tomatic stop under apron. It will automatically stop carriage No. 2 plain, Northern.. 10 75 @ 11 00 
at any desired point in either direction ; invaluable for internal Gray forge, Northern 10 25. @ 10 50 
; , - . y + ‘ — No. 1 foundry, Southern... ‘ OO @ 25 
or duplicate work. SEND FOR CATALOGUE. No. 2 foundry, Southern. .. 10 50@ 10 7 
No. 3 foundry, Southern 10 254 10 5O 


No soft, Southern 11 W@ 11 25 


The Hendey Machine Company, = Pa et ee 


Foundry forge, or No.4, South'n 10 00 @ 10 25 


—_ 


4 he . Some furnaces have begun to shade these 
lorrington, Conn. prices waaiat 
Bar Iron—Base—Mill price, in carloads, on 
rents for the Pacitic Coas aci To ipplv C an Francisco. Cal dock: Common, 1.05 @ 1.10c.; refined, 1.154 
Agents for the Pacitic Coast, Pacitic Tool & Supply Co., San Francisco, Cal tao. Ghee wales Deuman Lae @ Lise 
Schuchardt & Schiitte, Berlin, Vienna, Brussels, Stockholm refined, 1.30 @ 1.50¢ 


Tool Steel—Ordinary sizes, standard quality. 
&@7ec.. with some grades perhaps a little 
less: extra grades, 11 @12c.; special grades, 
léec. and upward 


Chas. Churchill & Co, Ltd., London and Birmingham, Eng 
Adphe. Janssens, Paris, France 
Eugen Soller Basel, Switzerland 


European Agents, 
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Machinery Steel — Ordinary brands, from 
store, in small lots, 1.50 @ 1.60c. 

Cold Rolled Steel Shafting—Base sizes, from 
store, in small lots, 2\4e. 

Copper—Carload lots, Lake Superior ingot, 
lle.; electrolytic, 10% @ 10%c.; casting copper, 
10% @ 10\%c. for ordinary brands. 


Pig Lead — Carload lots, 3.87% @ 3.00c., 
f. o. b., New York. 

Vig Tin—For 5 and 10-ton lots, 13.75 @ 
13.80c¢., f. 0. b. 

Spelter — Carload lots, 4.10 @ 4.20c., New 


York delivery. 
Antimony—About 7%c. and upwards 
Cookson's; 7c. and up for Hallett’s. 
Lard Oil—A good commercial brand of prime 
city, lee pressed, is quoted at 40c., wholesale: 


for 


ordinary present make, 2 @ Se. less. 
A A A 
Manufactures. 
At Penn Yan., N. Y., S. L. Pratt is to erect 
anew factory. 


Irancis B. Torrey, of Bath, Me., is to erect 


ni new foundry. 


The Kostenbader Brewery, at Catasauqua, 


’a., is being enlarged 


At Sherbrooke, Que., the Q. C. R intends to 


construct new car shops 


W.A Ilint, 
other story to his factory. 


Patterson, Mich., is adding an- 


Lang, McKeesport, 


fire. 


The planing mill of F. 
Pa., has been destroyed by 


The plant of the Brantford Plow 


Works has been destroyed by fire. 


(Ont.) 


_— 


Cnopins & Co. are to erect a flouring mill a 
Santa Rosa, Cal., in a short time. 

The power house of the O. & N. tunnel, a 
Ouray, Col., was burned down recently. 

The Wollful Leather Company, of Morris, 
{ll., lost its entire plant by fire recently. 


— 


Fels & Co., of Philadelphia, Pa., are to erect 
arn addition to their factory, 57 x 121 feet. 

Lb. F. Coburn, of Hopkinton, Mass., proposes 
to remove his factory to New Albany, Ind. 

R. M. Clough, recently of New Haven, Conn., 
has moved from that place to Tolland, Conn. 

The Putnam Manufacturing Company, Put- 
nam, Conn., is to erect an addition to its plant. 

Koehler Bros.’ foundry, on South Tilden 
street, Saginaw, Mich., has been destroyed by 
fire. 

Markey & Jones contemplate the erection 
of an annealing furnace factory at Anderson, 
ind. 

An addition will be built to the plant of the 
Trump Bros.’ Machine Company, Wilmington, 
Del. 

The Reading Railroad Company is to add 
new machinery to its wood-working depart- 
ment. 

The plant of the Colebrookdale Iron Com- 
pany, at Colebrookdale, Pa., is being im- 
proved. 

Charles Techner & Co., of Vhiladelphia, Pa., 
contemplate the erection of a silk yarn dyeing 
factory. 

The Terrell Electric Light & Vower Com- 
pany, Terrell, Tex., will place additional ma- 
chinery, 

The American Steel Barge Company, 
perior, Wis., is to erect a machine shop, 84x 
150 feet. 

The Holley Metal Company, of Newport, 
RK. 1., contemplates the erection of a new 
building. 


Su- 


The Sacandaga Mining & Milling Company 
is erecting buildings at its gold claim at Had 
ley, N. Y 

The Reading (Pa.) Iron Company is to erect 
a building at Eighth and Buttonwood streets, 
that city. 
of Bonnet 
burned, 


The foundry 
Ill., recently 
sume site. 


& Nance, 
is to be 


Quincey, 
rebuilt on the 





FACING AND CHUCKING MACHINES. 


For boring and squaring up hubs of pulleys, and finishing 
the sides of web gear blanks with one set of tools at one 
Setting of the casting ; made in four sizes; all have turret 
slide support and face plates, respectively 15, 23, 36 and 45 
inch diameters, 

FLANGE FACING MACHINES for work upon Hydrants, 
Valves, etc., have two heads adjustable longitudinally, and 


face plates with slides having positive feed for tools. Will 
face diameter 2 and 36 inches respectively. 
} Ask for the Machinsts’ Catalogue. 
» THE PRATT & WHITNEY CO., 





= ' 
Boral HARTFORD, CONN., U.S.A. 


NEW YORK: 123 Liberty Street. BUSTON : 141 Pearl Street. CHICAGO: 42 South Clinton Street. 
LUNDON, ENGLAND: BUCK & HICKMAN, 20 Whitechapel hoad. 
PARIS. FRANCE: Fenwick Freres & Co.. 21 Rue Martel. 
Weare building them ir 


SPEAKING OF LATHES various sizesfrom g-in 


to 15-in. swing, in various lengths, both engine and speed 
lathes. Our designs are the latest and most approved 
while the workmanship, material and finish are of the high 
est order. Our catalogue will tell you all about them, as 
well as of our planers, shapers, drills and other tools and 
supplies. 


SEBASTIAN LATHE COMPANY, 
117 and 19 CULVERT STREET, CINCINNATI, OHIO 


The Boston Machinist. 


Showing how to make and use every tool in every branch of the.business. With 
a Treatise on Screw and Gear Cutting. Illustrated 
By WALTER 8. FirzGkraLp, M.E. 12mo, Cloth, $1.00. 














Being a complete school for the appren- 
tice as well as the advanced machinist. 





with over 4o engravings ol 
tools of the latest design. 


JOHN WILEY & SONS, 53 East 10th Street, New York City. 


FINE SGREW PLATES. 


“Lightning ’* and “Green River.” 


Taps, Dies, Keamers, Tap Wrenches Bolt Cutters, 
Drilling Machines, Punching Presses and other 
REWS ATA labor saving Tools. SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., - - 


Agents in London, SELIG, SONNENTHAL & CO., 85 (Queen V:etoria Street. U 


PATENTS (SIAR LATHES 


PHIL. T. DODGE, Pd. Fo 


Foot Power Screw Cut- 
ATTORNEY AND SOLICITOR OF U.S. AND FOREIGN paT-| 28» Au omatic Cross 
ENTS, TRADE MARKS, ETC. 


1 ..¥ and 11" Swing. 
PROMPT SERVICE. MODERATE CHARGES. nen OSes a 
Washington Loan and Trust Bidg., WASHINGTON, D.C. 





EEE ——E— EE 
FRE TAPS PASE CLEAR 7 ee THROUGH THE NUTS. 
=~ MAKING i a 0 


ISHEO THREADS — 
Te. 


THE GREEN RIVER SCREW 





CUT 





Greenfield, Mass. 
S.A 





Seneca Falls Mfg. Co. 


687 Water St., Seneca Falls, N.Y. 


‘96 THE NEW ‘96 JENKINS ‘96 


'S the Perfection of Joint Packing. Instantaneous, 
Does Not Squeeze Out and not necessary to 
follow up joint. We g arantee it to last for years 
on any and all pressures of steam or any kind of 
joint where packing is required. Does not rot, burn 
or blow out, therefore the best for all purposes. 
Call for and insist on having '96 JENKINS ’96, 
stamped like cut. . . ° 


JENKINS BROS., New York, Boston, Phila., Chicage. 


have designed___.—_—_. 


some very successful manufacturing plants—tools and 
all. Have a shop and laboratory at my house. Secrecy 
where desired. 


Frederick Hart, Poughkeepsie, N. Y. Phone (98. 
FOR IMMEDIATE 


IMPROVED RADIAL DRILLS «sane. 


See Laut wets Tous. or WM. E. GANG & CO., Cincinnati, 0. 


write to 


THE BEST POWER HAMMERS 
22 sizes in Helve, Upright and 
Strap Styles. 
Send for Printed Matter. 
The Bradley Company 


Syracuse, N. Y. 


























BRADLEY’S 
b CSWIONED 
HELVE HAMMER 
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ENGINES, GAS AND GASOLINE. 
Foos Gas Engine Co., Springfield, O. 
Mietz & Weiss, New York. 
New Era Iron Works, Dayton, O. 
Otto Gas Engine Works. Philadelphia, Pa. 
Springfield Gas Engine Co., Springfield. O. 
Watkins Co., F. W. Cincinnati, O. 
Weber Gas and Gasoline Engine Co., Kansa: 

City, Mo. 

Webster Manufacturing Co, Chicago I!’ 
Wolverine Motor Works, Grand Rapids, Mich 


ENGINES, STEAM. 


American Engine Co., Bound Brook, N. J. 
Ames Iron Works, Oswego, N. Y. 

Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Toomey, Frank. Philadelphia, Pa. 


FILES AND RASPS. 


Arcade File Co., Anderson, 


FILTERS, OIL. 


Burt Mfg. Co., Akron, O. 


FIT TINGS, PIPE. 


Kelly & Jones Co.. New York. 
Light Joint Co., New York. 


FORGES. 
American Gas Furnace Co., New York. 
ouftalo Forge Co., Buffalo, N. Y. 
PURNACES, GAS. 


American Gas Furnace Co., New York. 


Vv AGES. 
Bristol Co., Waterbury, Conn. 
brown & Sharpe Mfg. Co., Providence. R. I. 
Kogers, John M., Boat, Gauge & Drill Works, 
Gloucester ¢ ity, | ee 
W yke & Co.. J.. East Boston, Mass. 


GAGES, STEAM. 


Ashcroft Mfg. Co.. 


GZAR CUTTERS. 


Brown & Sharpe Mfg. Co,, Providence, R, I. 
Gould & Eberhardt. Newark, N. 
Starrett & Co., L. S., Athol, Mass. 


GEAR CUT TER-CUT TER GRINDERS. 


Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES, 
AUTOMATIC. 


Bultman & Co., F. H.. Cleveland O., 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 
Brainard Milling Machine Co., Bo ton, Mass 
Brown & Sharpe Mtg. Co., P rovidence, K. 1 
Gould & Eberhardt. Newark, N. J 


GEARS. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass, 
Brown & Sharpe Mfg. Co.. Providence, m. &. 
Gleason Tool Co., Rochester, N. Y. 
Goula & Eber hardt, Newark, N. 5. 
Grant Gear Works. Boston Mass. 
Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 


Dixon Crucible Co., Joseph, Jersey City N J. 


GRINDERS, CENTER. 


Barker & Co.. William, Cincinnati, O. 


GRINDER, TOOL. 


Cincinnati Milling Machine Co., Cin 
Gisholt Machi: se Co., Madis.n, Wis 
Hall, Thomas, New York 


GRINDER, TWIST DRILL. 


Eames Co., G. T., Kalamazoo, Mich, 
GRINDING AND POLISHING 
Besly & Co. Chas. H., 
Builders Iron Foundry Providence, R. 1. 
Davis & Egan Mch. Tool Co., Cincinnati, O. 
Uiamond Machine Co. Providence, R. i. 
Ransom, Perry, Oshkosh, Wis : 
Webster & Perks Toul Co, Springfield, O 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 

HAMMERS. 
Bliss Co., FE W., 
Long & Allstatter Co., 
Williams, White & Co., 

INDEX CENTERS. 


Cincinnati Milling Machine Co., Cincinnati, O 


INDICATORS. 


Ashcroft Mfg. Co. 


Ind. 


New York 


c nnalt, ¢ 


Chicago, Ill. 


Brooklvn, NY. 
Hamilton, 0. 
Moli e, Ill. 


New York, 





i? BENTEL8MARGEDANT 
> COMPANY 


7 PRONUTA CY RERS of) “ 


WOODWORKING HAMILTON,O., 


U:S°A: 





MACHINERY + 


PRACTICAL B00 KS 


SCIENTIFIC 
ELECTRICAL 
CATALOGUE FREE. 
PHILADELPHIA BOOK CO., 
15S. NINTH STREET, PHILADELPHIA, PA. 


AURORA TOOL WORKS 


AURORA, IND. 


UPRIGHT 


AND 


RADIAL 
DRILLS. 


Patent 
Automatic Stop 
12 in. to 40 ie 
Swing. 

80 in. Radia! 


IRON and BRASS 
Working Machinery. 
WILLIAM BARKER & CO. 


Cincinnati, Ohlo. _ 




















STANDARD TOOL CoO. 


Manufacturers of 


MECHANICS’ FINE TOOLS. 
Catalogue Free. Athol, Mass., U.S. A. 


E,W. BLISS C0, | | 


| ADAMS ST. 
BROOKLYN, N. Y, 








Presses, 

Dies, 

Shears, 

Drop ftammers 
and 

Special 

Machinery 

FOR ALL 

SHEET 


METAL 
WORK. 


T"" STILES & PARKER PRESS CO. 





INSURANCE, STEAM BOILER. 
Hart — Steam Boiler Inspection & Ins 
Co urtford, Conn 


JACKS, HYDRAULIC. 


Watson-Stillman Co., New York 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich. 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford. DL 
Bement, Miles & Co., Philadelphia. Pa. 
Bradford Mill Co., The. Cincinnati, O. 
Bullard Machine Tool Co., Bridgeport. Conn 
Davis & Egan Mch. Tool Co., Cincinnati, O. 
Dietz, Schumacher & Boye, Cincinnati, U 
Fifield Tool Co — eg Mass 
Flather & Co., Nashua, N. H 

Gould & Eberhardt Ne -wark, N. J 

Hende y Machine Co., Torrin ton, Conn. 
Hill, Clarke os Co., Boston, Mass. 

Le Blon d, R. Cincinnati, O 

Lodge & Shiple y Mch. Tool Co., Cincinnati, O 
McCabe, J. ].. New York 

New Haven M fg. Co New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 


urance 


Niles Tool Works Co.. New York. 
Ober Lathe Co., Chagri * Falls, O. 
Oliver, W. W Buffs ilo, 


lartford, Conn. 
ass 


Prat’ & Whitnev Co.. 
Prentice Bros,., Worcester, } 
Prentiss Too] & Supply Co., New York 
need Co., F. E., Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O. 

S:neca Falls Mfg. Co.. Seneoa Fat N V 
Springfield Ma lool Co., Springfield, O 
warner & Swasey, Clevelanu., ( 


LUBRICATORS. 
Kelly & Jones Co., New Y h 


MACHINE TOOLS. 


Beaman & Smith, Providence, R. 1 

Betts Mac ne Co, W nyton, Del 

Brown & Sharpe Mfg. Co., Providence. R 1 

Davis & Egan Mch. Too! Co., ¢ nnati, O 

Doan & Co., J. B., ¢ cago, Lil, 

Flather & Co., Nashua, N. H 

Seller rs&Co Ine. Wm., Philade!phia ™ 

net 1 Machine To c., Spt ngfield, O 

Whit ney Mtg. Co.. Hartford. Contr 

Waltham Watch Tool Co., Springtield, Masa 
MACHINISTS’ TOOLS AND SUPPLIES 

Ar nstrong Bros rool Co , Chicago, Ill 

Kesiy & Co. Chas. H.. Chicago, | 

Colcord & Sanderson, St. Louis, Mo 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence. R. I 
Cincinnati M lling Mac Co ,Cir nati, U 
Davis & Egan Mc ro Co., Cincinnati, O 


Ingersoll Milling Machine . Kocktora. lil 


Neinecker, J K., Chemnitz-Wabdieuz, & 
many. 
Starrett Co., L. S., Athol, Mass, 


MILLING ACTER ES. 


Adams Co., Dubu la 
Keaman & Smith, Providence, R. I 
Brainard Milling Machine Co., Boston, Mass 


Brown & Sharpe Mfg. Co., Providence, R. | 
Ciremnati Milling Machine Co., Cincinna.w. 
Clough R. M., New Haven, Conn. 
Davis & Egan Mech. Too) Co., Vince 
rorbes & Co., W. V.. Hobosen, a. 
Garvin Machine Co., New York 

Gould & Eberhardt, Newark, N J. 
Rockford, ] 


innati, O 


Ingersoll Milling Machine Co., 

Kempsmith Mch. Tool Co., Milwaukee, Wie 

McCabe, J. J., New York 

Mergenthaler & Co., Ott., Baltimore, Md. 

Morse Twist Drill & Mch. Co., New Bedford 
Mass 

Oesterlein, W., Cincir ti, O 


MOL DING MACHINES. 
Tabor Mfg. Co, Elizabeth, N. 


MOTORS, ELECTRIC. 


C. & C. Electric Co., New York 


Mallett &Co., Thos 4 Philage:nhie, © 

Northern Electrical Mfg. Co., Madison, Wis, 
MOTORS, WATER. 

Backus Water Motor Co , Newark, N. J 
PACKING. 

"eerlese Rrhber Mfg. Co.. New York 

U_S Metall Packing Co,, Philadelphia. Pa 
PAINT. 

Jos. Dixon Crucible Co., Jersey City, N. J. 


PATENT ATTORNEYS. 
Dodge, Phil. T., Washington, D.C, 
?ATTERN MAKERS’ MACHINERY, 


Baker Bros.. Toledo, O. 
Egan Co., The, Cincinnati, O 
» nitney, Baxter D., Winchendon, Mass, 
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PERFORATED METALS. 


Harrington & King Perforating Co., The 
Chicago, II. 


PHOSPHOR BRONZE, 


Phosphor Bronze Smelting Co., Ltd., Phila 
delphia, Pa. 


PIPE CUTTING AND THREADING 
mACHINES. 
Bignell @ Kocier Me Con war rdavilie, Ill. 


Cartis & Curtis, ag oo 
Saunders’ Sons. D.. Yonkers, = ¥. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 


PLANERS. 


Bement, Miles & Co., Faiedsiphio, Pa. 
Betts Machine Co., Wilmington, Del. 

Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & 
Gray Co., G. A.. Cincinnati 

Hendev Machine Co.. Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Mctabe, te es New York 

Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co.. New York. 

P.att & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply C o., New York. 
Whitcomb Mfg. Co orcester Mass. 


POLISHING WHEELS. 
Compress Wheel Co., Chicago, Ill. 


POLISH, METAL. 


Hoffman, Geo. W., 


PRESSES. 
Bliss Co., E. W., —_ N. Y. 
McCabe, J. i * New York 
aenmers © Granville Mfg. Co., Providence, 


Indianapolis, Ind. 


Perkins Machine Co., Boston, Mass. 

Prentice Bros., Worcester, Mass. 

Springfield Machine Tool Co., Springfield, O. 
Stiles & Fladd Press Co. Watertown, BM. ¥. 
Toledo Machine & Tool Co,. The Toledo, O 
Watson & Stillman Co., New York. 


PRESSES, HYDRAULIC, 


Watson & Stillman Co., New York. 


PROTRACTORS. 


Coffin & Leighton, Syracuse, N. Y. 
PULLEYS. 


Cresson Co. 
Reeves Pulley Co.,, 


PUNCHES AND SHEARS. 


Long & Allstatter Co., Hamilton. O. 
New Doty Mfg. Co.. Tanesville, Wis. 
Pedrick & Ayer Co, Philadelphia, Pa. 
Williams, White & Co., Moline, Ill. 


RACK CUTTING ATTACHMENT. 
Ciucinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE. 


New Process Raw Hide Co., S 
Shultz Belting Co., St. Louis, 


REAMERS. 


Mergenthaler & Co., Ott., Baltimore, Md 
Morse Twist Drill & Mch, Co., New Bedford 
ass. 


ROLLER BEARINGS, 
Massberg & Granville Mfg. Co., Providence, 


Hyatt Roller Bearing Co., Newark, N. J. 
ROLLING MILLS. 


Mossberg & Granville Mfg. Co., Providence, 


> 
~~ 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 


RULES. 
Brown & Sharpe Mfe¢, Co.. Previdence, R_ I. 
Coffin & Leighton, Syracuse, my Be 
Starrett & Co., L. S., Athol. Mass. 


RUST PREVENTATIVE. 
Golding & Co., Boston, Mass 


Columbia Universitv, New Vor® 
International Correspondence Schools, Scra-- 
ton, Pa. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, I). 


SCREW MACHINES (see Turret Lathes 


Geo. V., Philadelphia, Pa. 
Columbus, Ind. 


use, N. Y. 


arvey Mach. Co, Baltimore, Md. 





DIXON’S 
TRACTION 


BELT DRESSING 


it absolutely prevents a belt from 
slipping. Thoroughly preserves the 
leather and protects the elasticity 
of the belt. Warranted to give satis- 
faction. It will pay you to send for 
our circulars and prices. 


JOS. DIXON CRUCIBLE CO. 


JERSEY CITY, N.J. 
~ _ SERU FUR CAT ALOUUB. 


R MACHINE SCREW CO. 


sat EE TAD 


BCR CESTER. MASS.. 








ii 


‘Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


** lhe Reeves”’ 
Wood Split 
Pulley, 

with interchangeable 

bushing system for belt 


power transmission. 
Lighter than an iron 








pulley. Stronger than 
a steel pulley. Each 
pulley will fit thirty- 


No set screws. No key-way. 


five sizes of shaft. 
Complete stocks carried in every jobbing ‘center 


in the United States. Also: 


CHAS. CHURCHILL & CO., 9 to 15 Leonard St., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Br Milan 
FENWICK FRERES & Co., 2t Rue Martel, Paris, France, 
WHITE, CHILD & BENEY, Vienna, Austria. 


Reeves Pulley Co., Columbus, Ind., U.S.A. 
Send for Catalogue, Manufacturers. 


“THE SUPERIOR” Semi-Automatic 
GEAR CUTTER 


--» For BICYCLE 


and General Gear Cutting. 


Cuts SPUR, BEVFL 
WORM GEARS. 









and 
Steady, Powerful Feed. 
Cuts up to 30 inches. 


One man can operate 
five machines. 


Also GEAR CUTTING 
OF ALL KINDS. 


~~ F. H Bultman & Co., 
106-108 Canal St., - - - (C’ EVFLAND. O. 








No 5 GRINDER HEAD 


DIAMOND MACHINE CO. 


PROVIDENCE, R. I.. U S.A, 
JUST PUBLISHED. 


GAS, GASOLINE OIL ENGINES 


By GARDINER D. HISCOX, M. © 

The only American book on an intere sting subject. 
279 large pages, 8vo, illustrated with 206 handsome en- 
gravings. $2.50 prepaid to any address. 

Full of general information about the new and popu 
lar motive power, its economy and ease of manage- 
ment, Also chapters on Horseless Vehicles, Electric 
Lighting, Marine Propulsion, etc. 

SPECIAL CHAPTERS ON 
Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, Re starded Combus- 
tion and Wall Cooling, Causes of Loss and Inefficiency 
in Explosive Motors, Economy of the Gas Engine for 
Electric Lighting, The Material of Power in Explosive 
Engines, Carburetters, Cylinder C apac ity, Mufflers, 
Governors, Igniters and E xploders, Cylinder Lubrica- 
tors. The Measurement of Power, The Indicator and 
its work, Heat Efficiencies, U.S. Patents on Gas, Gas 





oline and Oil Engines and the ir ad juncts. 
ge Our large general Catalogue of books, on every 
practical subject, mailed free to any address. 


NORMAN W. HENLEY & CO., 
15 Beekman Street, 


New York. 





SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O. 


Worcester Machine Screw Co., Worcester,, 
Mass. 
SCREW PLATES. 
Wea.ls Bros. & Co., Greenfield, Mass. 


SEPARATORS, OIL. 


Springfield Separator Co., Springfield, Vt. 


SHAFTING BOXES. 


Hyatt Roller Bearing Co., 


SHAPERS. 
Bement. Miles & Co.. Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co.. Torrington, Conpr. 
Morton Mfg. Co., Muskegon Heights, Mich. 
McCabe, J. J., New York. 
rratt & W hitney Co., Hartford, Conn. 
Smith & Mills, Cincinnati, Oo 
Springfield Machine Tcol Co., Springfield,2O, 


SHEARS. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 


Betts Machine Co., W ilmington, Del. 
Davis & Egan M. T. Co. , Cincinnati, O 


SPACING TABLES. 


Long & Allstatter Co., Hamilton, O. 


SPECIAL MACHINERY. 


Harrison, N. J. 


Beaman & Smith, Providence, R. I. 
SQUARES. 

Starrett Co., L. S., Athol, Mass. 
STEEL. 


Crescent Steel Co.. Pittsburg, Pa. 
Jessop & Son., Wm., New York. 
Jones & Co., B. M., Boston, Mass, 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
Errington, F. A , New York. 


TAPS AND DIES. 
Besly & Co., Chas. H., Chicago, Ill. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE. 
Strelinger & Cco., Chas. A., Detroit, Mich. 


TOOL HOLDERS. 


Armstrong Bros.’ Tcol Co., Chicago, Il. 
Gould & Eberhardt, Newark, N. J. 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co.. Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Sawyer Tool Co., Athol, Mass. 
Starrett Co., L. S., Athol, Mass. 


TURRET HEADS. 


Johnson, A. J., & Co., Cleveland, O. 


TURRET LATHES (Screw Machines), 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Bullard Machine Tool Co., Bridgeport. Conn, 
Cleveland Machine Screw Co., Cleveland. O, 
Davis & Egan Mch. Tool Co., Cincinnati,,O, 
Garvin Machine Co., New York. 

Gisholt Machine Co.. Madison, Wis. 

—_ & J.amson Machine Co., Springfield, 
wdge & Shipley Mch. Tool Co., Cincinnati, O. 
McCabe, J. J., New York, i 
Pearson Machine Co.. Chicago. II. 
Springfield Machine Tool Co., Springfield, O, 
Warner & Swasey, Cleveland, OU. 


VALVES. 
enante Bros., New York. 
<elly & Jones Co., New York. 
VALVES, POP SAFETY. 
Crosby Steam Gage & Valve Co., Boston, 
Mass. 
WIRE MACHINERY. 


Goodyear, S. W., Waterbury, Conn. 


WOODWORKING MACHINERY, 


Bentel & Margedant Co.. The, Hamilton, O, 
The Egan Co.. Cincinnati, O. 
Whitney, Baxter D., Winchendon, Mass. 


WORM GEARS. 


Albro-Clem Elevator Co., 


¥ hiladelphia, Pa. 
Morse, Williams & Co., 


Philadelphia, Pa. 
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240 HAND TOOLS. 


Best Makes, Modern Style, Good Order. 
Special low prices before removal from 
the shop where they had been used..... 


LATHES. 
l0 in. x 5 ft. F. E Reed. 
lv in. x 5 ft. F. E. Reed, 
l2in. x5 ft Prentice Bros. 


13 in, x 6 ft. Sebastian. 

14 in, x 4 1-2 ft. Jones-Lamson. 
15 in. x 41-2 ft. titchburg. 

15 in. x 6 ft. Perkins 

15 in. x 6 ft. Prentice Bros. 


x 
x 
x 
x 

16 in. x 6 ft. Bogert, Taper. 

16 in. x 6 ft. Fitield 
x 
x 
x 
x 
x 


16 in. x 7 ft. Bridgeport 

16 in. x 7 ft. Pratt & Whitney. 
i6 in. x 12 ft. Bridgeport 

17 in. x 6 ft. Prentice Bros, 


18 in. x 8 ft. Putpam. 

18 in. x 12 ft. Putnam. 

20 ju. x 10 ft. Wright. 

23 in. x 12 ft New Haven. 
24 in. x 12 ft. Putnam. 

24 in. x 8 ft. Fifield. 

24 in. x v1 ft. Fifield. 

26 in. x 10 ft. Fitield. 

Pit Lathe, 50 in. face plate. 
Axle Lathe, Bement. 


PLANERS. 
12 in. crank, Lathe-Morse. 
20 in. x4 Matawan. 
22 in. x 5 ft, Putnam, 
24 in. x 5 1-2 ft. Putnam. 
24 in. x 5 1-2 ft. Pond. 
30 in. x 10 ft Rochester. 
82 in. x8 ft New Haven. 
36 in. x 12 ft. Fitchburg. 
40 in. x 12 ft. New Haven. 
45 in. x 16 ft. Putnam 


SHAPERS. 
6 in. crank, Boynton. 
9 in. crank, Hewes & Phil. 
14 tn. crank, Gould & Eber. 
24 in. friction, Hendey. 


PRESSES, 
No 1 and 2, Stiles. 
No. 19 and 20, Blies. 
Foot Presses 


MILLING MACHINES. 
Hand feed, No. 1, Garvin. 
Auto. feed, No. 0, Pratt-Whitney, 
Auto. feed, No. 12, Garvin. 
Lincolo patt- rn, Pratt-W hitney. 
Vertical, large. Bliss. 
Universal No 1, Brown Sharpe. 


SCREW MACHINES. 
No. 2, wire feed, Bardons-Ol ver. 
7-8 in. hole, plain, Jones & Lam 
19-16 in, hole, fric head, P & W. 
2 1-16 in. Bicycle size. 


DRILLS. 
Friction disk, Barnes. 
20 in. wheel and lever, Barnes. 
20 in. wheel and lever, Prentice, 
25 in. complete, B aisdell, 
23 in. complete, Aurora, 
Portable Drill, Prentice. 


RADIAL DRILLS, 

72 in. ewi: g, bk. gears, auto. fd, 
100 in. swing, bk. gears, Niles. 
110 in, swing bk. gears, Baush. 
160 in, swing, bk. gears, Baush. 

BOILER TOOLS AND 

HAMMERS. 

20 in. Gap Puoch and Shears 
Double P. & S., large, Long-Alle. 
Bevel Shears, Cleveland. 
Rolls, 6-8 and 14 ft. 
Steam Riveter, 72 in. Bement 


20 Ib. Hackney Hammer 
500 Ib. Steam Hammer, Be mert 


MISCELLANEOUS. 
Universal Grinder, Cincinnati. 
Cutting-off Machines, 2 and 3 in. 
Hier. Boring Machine, 3 in. bar. 
Hor. BK. and D Mach., Nicholson. 
Metal Band Saw. 

Gear Cutter 36in Gould & Eber 
to 7H. P. Gas Eogine. 











J. J. McCABE, 14 Dey St., N. Y. 
Additional 


Business. 


Any concern in, or West of, New 
York or Pennsylvania, well equip- 
ped to handle machine, sheet-metal 
and steam-pipe work, with space and 
capital to add an established business, 
well known but badly located, may 
profit by addressing, 


PETTINGILL & CO., 
120 Broadway, New York. 


SECOND-HAND SLOTTER, 


14 Inch Stroke, 
In Good Order. 


SELF-ACTING FEEDS 
IN ALL DIRECTIONS. 


Distance from ram in highest 
position to top of circular 
table, 39% inches. 











Distance from face of column 
to front of ram, 33 inches. 


Distance from bottom of ram 
slide to top of table, 25'% 
inches. 


Distance from top of table to 


floor, 29% inches. 


Extreme length of stroke, 143, 
inches. 


Weight about 12,000 pounds. 
WRITE FOR PRICE. 


HILL, CLARKE & C0., 


156 Oliver Street, Boston, Mass. 


SECOND-H AND 


MACHINERY. 





ENGINE LATHES. MILLING MACHINES. 
. ‘ : len Gar Universals 
4 ir x fr ; ’ ¥ ‘ " N ‘ J : .t Nelesven 
x 6 ft. Dust 
, 1N 4 Kempsmith, platr 
+b gpd} “gli data IP. & W., Grant patt 
Win. x 5ft. A s 
1 6 in. x D.& H DRILLS. 
118in.x8ft. D. & H 4 in. Harris, Bk. G'd 
1 2in. x 13 ft. L. & M., s 134 Harris, Bk. G’d 
Ll2lin. x9 ft. PLA W . $-S) lle, Hendey 
1 taper att IN 4-spindle, Garvir 
-xl0ft. Dall 1 6-Spindle, Quint, turret drill 
l no x oft. W. 
1 82 in x 13 ft Bement SCREW AND CHUCKING 
1 32 in. x 14 ft. Putna MACHINES. 
'48in. x 8 Tt. GLAS 1No.2P. & W “ I 
1 Pit Lathe. 7 and No. 4 Windsor, } o. 
No4W is w. FL A&P 
PLANERS. No. 2 Niles, w s.° 
2 P. & W. Chucking, with 


116 in. x 16 fh. x 3 ft. H 1 r ‘ D 
9 Bk. G., F. C. and P. t 


1 24in. x W x 6 ft. Pow ’ 
in, x94 in. x7 ft. L. & M MISCELLANEOUS. 
1 26 in. x 26 in, x 9 ft. Gleas n. Niles B. & T. Mill, one 
1 30 x % x ft. % head : 
1 32 x x la ft. ter ft. Portable Riveter 
two head } 
1 leavy Geared Splitting Shear 
1 36 x 46 in. x F foe te 2 ase >M ; 
with two hea + Circuls if 
¢ x x 18 “ : 
Selle 
148 in. x 32in. x6 ft. P. M. 7 
Co., two heads, 
SHAPERS. 
4 in. Travelling Head, W s 
lers 
11% in. Travelling Head, B 





Crank Mot =pringt 
in. Crank Mot he 





Send for Circular. Prices on Application. 


THE NILES TOOL WORKS CO., 
138 Liberty St., New York City. 


BARGAINS » 


NEW AND SECOND HAND MACHINERY. 


Lathes from 12° to 48," Planers from 20” up to 60", 

48" 54” and 60" Radial Drills. No. 2 Newton Milling 

Machine, No. 2 Screw Machine, Shapers from 6° 

to 30°. Boilermakers’ Punches, Shears, Edge 

Planers, Rolls, Drills, Engines, Boilers, Pumps 
vnamos. 


and D n 
FRANK TOOMEY, 131 N. THIRD ST., PHILA. 


SECOND-HAND MACHINERY. 


LATHES. 

80 in. x 21 ft. Wilmarth, triple geared 

84 in. x W ft. Cleveland, triple geared, very heavy. 

80 in. face plate triple geared, Pit Lathe. 

3% in. 50 in, x 27 ft. Betts, compound rest and power 
cross feed. 

36 in. x 16 ft. Prentiss Standard, compound rest and 
power cross feed. 

win, x 2ft.<. H. Smith, plain gib and power cross feed. 

27 in. x ft. Putnam, compound rest and power cross 
feed. 

%in. x 12 ft. New Haven, compound rest and power 
CcCTOSS feed. 

% in. x 10 ft. Perkins, plain gib and power cross feed. 

win. x i ft. D. W. Pond, compound rest and power 
cross feed 

iin. x & ft. Prentiss Standard, late pattern. 

ilfin x8ft. Dexter, compound rest and power cross feed, 

in, x 6 ft. Bullard, compound rest, has chuck 

i8in, x 6ft. Pratt & Whitney, weighted rest 

%in. x 5 ft. Monthemont Spinning 

it in. x 5 ft. Pryibil Spinning 

10-12 in. 4 ft. Hill Pattern Speed Lathes. 

DRILLS. 

64in. Bickford boiler makers, back gears 

Rin. Pratt & Whitney, back gears, auto. feed, 

3? in, Pond, back gears and auto. feed 

24in. Harrington, with tapping attachment 

i-spindle Lamson, gang. 

-spindle Stacy, gang 

Barnes friction, dis 








PLANERS, 
in. X 36in, x 12 ft... N Y. Steam Engine Co., one head 
Sin. x Y4in. x 6ft.. N.Y. Steam Engine Co., one head 
2,in. x Yin. x 7 ft., Harrington, one head 
4in. x 4in. x7 ft. Putnam, one head 


*~~)in. x INin. xX 2 ft., New Haven, latest pattern 
iin. xX in. x oft., New Haven 
lt} in. Whitcomb, crank 


SHAPERS. 
stroke Hendey, friction 
stroke Hendey, friction 
tion, latest pattern. 
Stables 


J4in 
an 
l5-in, stroke Prentiss, fric 
14-in. stroke Betts, travelling head 
in. Lowell, crank 
SCREW MACHINES 
No, 4 Windsor, friction head, wire feed capacity 2 in 
No. 3 Pratt & Whitney, wire feed capacity 1 in. 
No. 44 Garvin, wire feed capacity 14s in 
5-16 in. Hartford, automatic 
% in. Hartford, automati« 
MISCELLANEOUS. 
Ig in. Adams Open Die Bolt Cutter, with oil pump 
2 spindle Whiton Centering Machine 
2 heavy Lee & Hunt Cold Sawing Mechns., with engines 
A lot of Friction Drop Hammers, 300 to 1,000 Tbs 
Heavy Horizontal Flange Punch, weight 12,000 Ibs 
SEND FOR COMPLETE LISTS OF NEW AND 
SECONDHAND MACHINERY. 


PRENTISS TOOL & SUP®LY CO., 





Chicago Store, New York Store 
62 }4 So. Canal St. 115 Liberty St 





SECOND-HAND MACHINERY 


In Excellent Condition. 
LATHES. 15" Steptoe Crank Shaper. 
10° x 4’ Frasse 22" Walcott Geared Shaper 
12" x 5’ Silk 20" x 20° x 4’ Pease Planer. 


15° x 6’ New Haven. 22° x 33° x 5’ 
15° x 6’ Porter 24° x 244" x 6’ Pond 
16° x 7’ Star. 30° x 30° x 6’ Gray “ed 


20° Barnes Drill 
20" Davis & Egan Drill 


16” x 8’ Porter. 

17° x 8’ Lathe & Morse 

18" x 8’ Lodge & Barker. 24° Plain Drill 

18" x 10’ Porter. 3-spindle Woodward & 

20° x 12’ Gray. Rogers’ Sensitive Drill 

20° x 14’ Muller, ‘Arm, Davis & Egan Full 

24" x 10’ Scott Universal Radial Drill. 

24° x 12’ Porter Reed Hand Miller. 

36° x 16’ Putnam Grinders, Brazers, ete 
Full Line Latest Improved New Machine Tools. 


J. B. DOAN &Co., 


68-70 So. Canal St., Chicago. 





FOR ADVERTISEMENT OF 


Morse, Williams & Co. Philadelphia. Pa. 
See Issue of Nov. tl, 1897. 


A FULL LINE OF 


SINGLE 
SPINDLE 
SENSITIVE 
DRILLS. 


HENRY BLUNDELL 
& CO., 


PROVIDENCE, R. 4 


SECOND- H AND 
MACHINERY 
BARGAINS. 


We have purchased and have for 
sale the complete outfit of a large 
shop, comprising the following : 

20 ENGINE LATHES. 
14° to 38" Swing. 
New Haven, Reed and Lodge & 
Barker. 
7 DRILL PRESSES. 
1S" to 40° Swing. 
New Haven, Prentiss, 
Davis. 
7 PLANERS. 
24" to 50 
New Haven. 
4 SHAPERS. 
16° to 20° Stroke. 
Hendey, Juengst 
Davis. 

Gear Cutters, Too! Grinders, Power 
Hammers, Speed Lathes, Cutting-off 
Machines, Grinders, Chain Hoists, 
Vises, Chucks, Tools, etc., etc. 

Send for List No. 20. 


THE GARVIN MACHINE CO. 
Spring & Varick Sts., 
New York. 














Reed and 


and Lodge & 
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The C. & C. Multipolar 


Enclosed Ironclad Motor can be placed in 
any position and belted, back-geared or direct- 
connected to its work. 
Sizes 5 to 40 1. P. 
NO HEATING. NO SPARKING. HIGHEST EFFICIENCY. 


The C.&C. Electric Company. 
Main Office 147 Liberty St., New York. 
SALES OFFICES: 


Boston, Philadelphia, Chicago, St. Louis, Pittsburg, 
Louisville. 


Columbia University 


in the Zity of New York. 


SCHOOL OF MINES 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 





Four years’ undergraduate courses and spe 
cial facilities for graduate work in all depart 








NORTON 








NORTON 


A New Line of Grinding 


7 
has been brought out by The Norton Emery Wheel Co. and to bet- 
Machinery ter acquaint me with the new and meritorious features of these 


Machines, invite your request for copy of the new 1897 Catalogue containing descriptions 
and prices. Norton Emery Wheel Co., Worcester, Mass., U.S. A. 


NORTON = NORTON 
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REDUCED 
PRICES. 











COMBINATION SQUARE, No. 3}. 


4 inch, without center head or level, 
6 ° with center head, . 





+ 





PROTRACTOR, No. 32. 
. $27 inch, . 
— ° . rl 


Protractor head only, with level attachment, 32 


COMBINATION SET, No. 9. 








ments. Circulars forwarded on application te 

the Secretary of the University. ,inch , ; : . $375 | inch, . 
12 i ° : . 4.00 | 24 ~~ 

HALL e e HALL 

ens cere CATALOGUE 


Che “[deal” 


Twist Drill 
Grinder 


Can be used by a 
boy without taking 
the temper out of 
the drill and can 
Save its Cost 
ina very few 
weeks, 


















This is the only 
Grinder that holds 
the drill with fin- 
gers at the point, 
@ drills being held by 
steel “fingers”’ at an 
accurate angle forcor 
rect clearance The 





“Ideal” Grinder is 
sold witha guarantee. 
After a fair trial. if found unsatisfactory 
itcan be returned and price will be re- 
funded. Inquiries requested. 


Thos. Hall, Maker, 
853 Broadway, . New York. 
e<3~ 2. «-e>e 


HALL e © HALL 














Of! Fine Mechanical Tools, Milling, Gear 
and other Cutters, 
FREE. 


L's STARRETT aes. 


ATHOL, MASS., UNITED STATES. 














DDDDGGGGGOGOGGGGOGGGHGOOSSSHHGOOSSHSOD 


New York Office, 126 Liberty Street. 


R M h y psecnert OF 
» MLUSNET S Base! 


SPECIAL AND TITANIC STEELS. BOSTON and NEW YORK 


Direct CONNECTED Motors 


TO ALL KINDS OF MACHINERY. 
NO FLOOR SPACE. NO SHAFTING. 


Any Desired Speed Given the Driving Machinery. 
Also a Full Line of Multipolar Generators. 














For Particulars Address 


NORTHERN ELECTRICAL MFG. CO., Madison, Wis. 
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Morse Twist Drill and Machine Company, 


New Bedford, Mass., U.S.A. 


Steel Mandrels. 




















Valuable information contained in a little book for young machinists, may be yours by writing for it. 
























THE ONLY 
Tapping Attachment 


that has stood the TESTS of 
TIME in actual SERVICE. 


COMBINES all that can be desired 
in such a tool. 
Can be used in ANY MACHINE 


having a revolving spindle. 
IT IS SIMPLICITY SIMPLIFIED. 


Nothing to break. Nothing to wear out. 
Effects an ENORMOUS saving in TIME, 
H “ “ * LABOR, 
: + 4“ 4“ COST. 
Work done accurately, quickly, well. 
Cain you afford to be withcut it? 
Yours on trial if desired. 
At least inquire about it. 


BEAMAN & SMITH, 


PROVIDENCE, R. I. 








24 x24 x6 


The deep bed; broad, box-form housings, 
and stiff top-brace combine LNORMOLS rigidity 
with liberal weight ; and insure security from 
chattering even when cross rail is at its high- 
est position. It requires no special founda- 
tion. Will work as well in the top story of a 
building as on the cround, and will do per- 
fectly true and smooth work. 


Address: The G. A, Gray Co., 


Cincinnati, Ohio. 
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MACHINE TOOLS 28 snes ano sizes 





Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 





NEW YORK. 








..- Patterns for 300 Different Types. 


Photographs and Descriptions on Application. 


THE NILES TOOL WORKS CO. 


BOSTON. 






ST. LOUIS. 















THE G. A. GRAY CO ° 
HILL, CLARKE & CO., 14 South Canal St., Chicago, III. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O. 






Whese Machines E. A. KINSEY & CO., 831 West Fourth St., Cincinnati, O. 

are sold THOS. K. CAREY & BROS, CO., 26 Light St., Baltimore, Md. 
oythefollowing J.J. McCABE, 14 Dey St., New York City. 

Agents: PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal, 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd,, London and Birmingham, England. 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 24 
inches by 2inches. The No. 2 will take tools up to 2 inches by 1% inches. 
As savers of time and money these machines are unrivaled. 


Wham Mes AE Sup PHILADELPHIA. 











The following Agencies for the sale of «* Constant Angle ’’ Twist Drills have 
been established, at each one of which it is proposed to carry a complete 


stock: 
BOSTON : | LONDON, ENG. : 
The T. & B. Tcol Co., 144 Pear! St. Chas Churchill & Co.,9g Lecnard St., Firsb’y, 
PHILADELPHIA : BIRMINGHAM, ENG. : 
The T. & B. Tool Co., 622 Arch St. Chas Churchill & Co., 6 Albert St. 
NEW YORK: PARIS, FRANCE: 
Pratt & Whitney Co., 123 Liberty St. Fenwick Fre es & Co, 21 Rue Martel 


CHICAGO: COPENHAGEN, DENMARK: 
Pratt & Whitney Co., 42 South Clinton St Gustav Halberstadt, Frederiksholm, Kanal 4 
BERLIN, GERMANY: Gustav Diechmann & Sohn, Zimmerstrasse 87. 





PATENT ENTIRELY AUTOMATIC 


GEAR CUTTERS & 
‘RADIAL DupLex*? GANG CUTTERS 


EXPORT TRADE 


A SPECIALTY. ST. LOUIS, MO, 


G E A WHEELS 


CUTTING 


Grant Gear Works, 


1235 South 11th Street, 
PHILADELPHIA. 
6 Portland Street, 
BOSTON, 
86 Seneca Street 
CLEVELAND, 


Send for Catalog. 





GRANT 
GEARS 








The 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


Representative for Germany Switzerland. Austria-Hungary, Russia, 
Holland and Belgium: M. KOYEMANN, Charlottenstrasse, 112, 
Dusseldorf Germany. 

England: HENRY KELLEY & CO., 96 Pall Mall, Manchester. 











THE ACM F 


Machinery _Co. 









ACME BOLT AND RIVET 
HEADERS, 
ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 
1-8 in. to Gin. diam. 
Also SEPARATE 
«HEADS AND DIES... 


FA PINCINNAT SCREW & TAD 


STANDARD 4" SPECIALS. ( 
"2 CINCINNATI,O.,U.S.A. Be 


) 
FoR ENGINES Ano MACHINERY. © 


CRANES 


PAWLING & HARNISCHFEGER, 
MI WAUKFE, WIS 
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63 Clinton Street. 


Cl AY TON at Cc come 
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CMPRESSOR WoRKS 


26 Grtianast)§ NEW YORK 








Praneo Bevet GEARS 
MACHINE MOULDED GEARS. 


Gears up to {2 Feet Diameter. 


GOULD @&@ EBERHARDT, 

NEWARK, NEw JERSEY, U.S.A, 

( Joun Lane & Sons, Johnstone, Scotland. 

Foreign _) Scuucnarvt & Scuurts, Berlin, Vienna, Brussels. 

Agents; )&: Koxspran & Co , Moscow, Russia. Shaper Agents. 
W arrs, Cuicp & Beney, Vienna, Aus. Snaper Agents 




















ASON TOOL CO. 


Mfrs. LATHES and GEAR PLANERS, 
6 Race St., Rochester, N.Y 





























